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Electricity Applied to Coal Mining 


By J. T. Jennings * 


Ti Electrical application to coal-mining ma- 
chinery is not new. It has been employed in 
a limited way for nearly 25 years, principally 
for haulage work, and it is only recently that its value 
and possibilities are being fully realized by coal- 
mining companies. 
During the period when 


efficiency, low first cost, minimum foundations, re- 
stricted building-space requirements and low main- 
tenance cost will supersede the steam engine entirely. 

There is no question but that the colliery electric- 
power supply in the future is going to be concentrated 
for all uses in a given territory in one system. A single 
power plant constructed to 
give economic generation 





shallow beds were being 





mined, low first cost of 
equipment furnished by 
steam boilers, engines, and 
cheap fuel with plenty of 
good labor, outweighed any 
economic consideration of 
the wasteful practices em- 
ployed. 

The growing demand for 
scientifi¢ efficiency and con- 
servation, the increasing 
difficulties of underground 
development caused by 
deeper mines, the longer 
hauls demanding larger 
equipments, the increased 


and a growing scarcity of 
good labor, are some of the 
causes which are prompting 
the mining companies to a. 
higher standard of eco- 
nomics. 


Editor. 








We recommend that every man 
interested in any phase of coal 
mining read this article written 
specially for us by one who stands aad « celine. dam. te 
at the head of the younger gen- - 
eration of electrical engineers. 
Coal Age has never published a 
greater amount of valuable in- 
formation in such few words, as 
appears on this page and the one 
that follows. Mr. Jennings’ fore- 
cost of lower grades of fuel, cast is definite and his ideas 
clean cut. No doubt or question 
is left in the mind of the reader.— 


of power, substitutes for 
the steam and air systems 
an economical flexible ar- 
rangement of distributing 
lines, capable of giving any 
desired voltage for long 
distance transmission. 


spread over an area cover- 
ing one or several collieries 
using rotary converters or 
motor-generator sets for 
supplying continuous cur- 
rent of any voltage for 
haulages and special in- 
stallations. This plan will 
also afford alternating cur- 
rent of any voltage for sta- 
tionary motor work. 





Haulage.—Electric loco- 
motives are rapidly super- 
seding all other systems of 
transportation in mining. 














Electricity is gaining fa- 
vor because it offers greater 
possibilities in economy, for generating and trans- 
mitting from one source, a simple and flexible power 
for all classes of work. 

Generation.—The increasing demand for electric 
power at remote distances from the power plant is 
revolutionizing the system of generation and dis- 
tribution. The simple direct-current plant, good 
only for short distance work, is giving way to the 
alternating-current’ system which is more suitable 
lor transmitting power long distances. Power-house 
units are continually increasing in size and the general 
tendency is toward central station practice. The 
luture modern power-station units will consist of 
high-pressure steam turbines, condensing or non- 
condensing, depending on the local water supply. 
{he steam turbine by its simplicity, reliability, high 


*Chief electrical engineer, Philadelphia & Reading Coal & Iron Co., Pottsville, Penn. 


They have fully demonstra 
ted their superiority in 
efficiency, low cost of maintenance and dependability. 
The latest improved type of Locomotive is constructed 
on open lines, having cast-steel bar open frames, 
giving accessibility to brake rigging and other in- 
ternal parts. In this machine, the electrical equip- 
ment consists of interpole motors spring-suspended 
throughout, of ample capacity to withstand with- 
out damage the heavy overloads imposed upon them. 
Commutator troubles are also reduced to’a minimum. 


Recent improvements in storage batteries will 
doubtless prove an advancement in the art of mine 
haulage in the near future if the claims of storage- 
battery manufacturers can be substantiated.  Es- 
pecially will this be true for the service of -gathering, 
as the maintenance cost of any gathering locomotive 
is excessively high under the present method. 
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Hoisting.—Electrically operated hoists have made 
rapid advancement during recent years. An elec- 
tric motor possessing rotary motion uniformly 
applied throughout the entire cycle, high torque 
characteristics, the power requirements, and losses lim- 
ited to its operating time, is an ideal method for hoist- 
ing conditions compared with the use of steam or air. 

With the recent introduction of alternating current 
systems, we find the induction type of motor most 
generally used. ‘The absence of commutators with 
their inherent troubles favors the induction motor 
whenever possible. 

At present electric hoisting has been confined 
almost entirely to slope work ranging in powers up 
to 250 h.p.; however, indications point to a broaden- 
ing of the application to larger equipments. 

Pumping.—Arthracite mines as a rule are arranged 
to drain all water to one large pump which comprises 
the main pumping plant. At this point large quanti- 
ties of water are handled by compound-condensing 
steam pumps supplied by steam lines through kore holes 
generally located adjacent to boiler houses. The steam 
operation compares favorably with electric pumping. 

Electrically operated pumps are mostly confined 
to remote places, the capacities ranging from the 
small sinking pump to large machines of 1000 gal. 
working against a 400-ft. head. Some companies 
have gotten fair results with motor-driven centri- 
fugal pumps; however, owing to the acidulous nature 
of most mine waters, motor-driven triplex cement- 
lined plunger pumps have proved most satisfactory. 
For fresh-water pumping stations on the surface, the 
motor-driven centrifugal pump is extensively used 
and rules supreme. 

Until centrifugal pump manufacturers can produce 
a reliable pump that will resist the action of most 
mine waters, we cannot look for any great develop- 
ments in the field of heavy pumping. 

Fans.—The mine ventilating fan is one of the most 
important machines around any coal mine, as the 
lives and efficiency of the miners depend on continu- 
ous air circulation. The general practice of driving 
fans has been by steam engines, because experience 
has proved their reliability and ease of control. 

In recent years a number of fan equipments have 
been changed from steam to electric drive, and are 
giving reliable service with good speed control, and 
costing less tooperate. For operating fans, the shunt 
wound interpole continuous motor with field control 
or the alternating-current induction type variable- 
speed motors are mostly used connected by chain or 
belt drives, although in some cases the motors are 
connected direct to the fan shaft. There seems to be 
a tendency to go to synchronous motor-driven fans, 
thus receiving the benefits derived from synchronous 
motors on the system; however, the importance of 
reliability should not be overlooked in adding com- 
plications. As the electric motor proves its reliability 
and wins the confidence of mining men, there will be 
greater activity in this line. 

Breakers.—Anthracite coal breakers by virtue of 
their complex system of operation involve consider- 
able losses through cost of upkeep from rope or belt 
drives when operated from one driving source. With 
an endeavor to minimize these losses and place the 
breaker drive on a more efficient basis, some of the 
companies’ operating dry breakers have substituted 
individual motor drives on each auxiliary machine. 
The continuous-current motor was first tried with 
only partial success, later installations adopting the 
induction motor have proved more satisfactory. 
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The old method of preparing coal in a breaker divides 
the machinery into various group drives, necessitating 
starting, stopping, and running the series of machines 
in one group simultaneously. The interruption of 
any one machine stops the entire group. 

The disadvantage of the unit motor drive lies in 
the various sizes required, thus reducing the possi- 
bility of duplication without sacrificing efficiency. 
There is also a resultant poor power factor, and an 
accident to one of a chain of motors affects the entire 
group. Furthermore the combined efficiency of a 
series of small motors is lower than one larger motor 
when located convenient to the driven machines. 
For this reason the future electrically-driven breakers 
will doubtless consist $f fewer, larger, more reliable, 
duplicate motors located conveniently on the various 
floors for group drive, this will also simplify and les- 
sen the cost of the network of wiring and its upkeep. 


The wiring for breaker work is installed either in 
conduit or open mill construction depending on the 
conditions to be met. . 

Various other surface auxiliary machinery is bene- 
fiting from the adoption of the electric drive. Motor 
driven conveyor lines, breaker tipples, ash tramways, 
washeries, compressors, storage yards, slush dredgers, 
mining machinery, rock drills, and shops are examples 
showing the wide adaptability of the electric drive. 
Due to the greater flexibility of alternating current 
for the varied service required around a mining 
plant, and the advantages the induction motor pos- 
sesses over the continuous-current motor, the future 
will see the general adoption of the alternating- 
current system. 

Telephones.—Mine telephone installations have 
grown from a few unimportant local phones to 
systems of great proportions, having connected loads 
of 1000 telephones arranged for direct communica- 
tion. The various operations and offices of coal 
companies are generally located great distances 
apart, and the telephone has become an important 
factor in the daily routine business of the concern. 
In no other way can a manager have complete control 
over scattered operations. 

The common practice to-day is to establish a 
central switchboard exchange at the main office of 
the coal company, from which spread out numerous 
trunk lines terminating in local exchanges at the 
various division offices. A division comprises several 
collieries and each colliery has its own private line to 
the division exchange. The local colliery system is 
subdivided to prevent overloading, and the under- 
ground lines are normally separated from those on 
the surface, but arranged by switching devices to 
connect all together when required. 

The iron-clad phone has become standard for 
underground use, and the wooden-type phone for 
surface use. Bare copper wire is used for trunk lines, 
and insulated copper-clad wire for local connections. 
Armored cables are standard for shaft and slope work 
where they are subject to mechanical injury, and 
circular loom-covered cables are generally used {or 
underground lines. 

The latest important advance in the mining art 's 
the development of the electric cap and hand lam) 
for underground workers. For a number of ve.» 
such lamps did not come out of the developm: °' 
state, due in part to the indifference and lack of pro| 
co-operation by manufacturers producing a relia 
equipment that would survive the severe requirem« 
incident to mining. There is now a number of 12! 
which give promise of great improvement. 
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Selling Energy Instead of Slack 


The casuai reading of a magazine ar- 
ticle a few years ago, by H. J. Logan, 
formerly member of the Canadian Parlia- 
ment from Cumberland County, Nova 
Scotia, was the initial step in the estab- 
lishnient of the pioneer electric transmis- 
sion plant of the Maritime Coal, Railway 
$’ Power Co., Ltd., of Amherst, N. S., at 
ihe mouth of the celebrated Chignecto 
inine, located eight miles southeast of the 
latter city and within an easy transmis- 
sion distance from an important indus- 
trial and coal-bearing area. 


QUIETLY OPERATING SINCE 1907 


The article in question suggested the 
possibilities of electrical transmission 
from the pit mouth, crediting the scheme 
to Thomas A. Edison. In company with 
Senator Mitchneil, of Nova Scotia, Mr. 
Logan visited Mr. Edison at iis New Jer- 
sey home, discussed plans for the de- 
velopment of the enterprise, and on July 
31, 1907, service was begun to the ac- 
companiment of a telegram of congratu- 
lation from the great inventor and in the 
presence of mary distinguished guests. 











The use of all, or only the in- 
ferior parts of the coal mined, for 
generating energy to be utilized 
in neighboring factories, has 
often been discussed and is now 
being accomplished in a small 
degree on this continent. This 
article describes a small plant 
in Canada, where for over five 
years electric energy has been 
generated and sold in nearby 
_towns. 




















Note—Extract from the “Electrical 
World,” Sept. 28, Vol. 60, pp. 655-658. 





The plant has now been in service for 
over five years and its success has com- 
pletely demonstrated the practicability of 
turning the potential energy of slack or 
refuse screenings into electricity for sale 
in distant markets. The demand for its 
output has constantly increased, and to- 
day the installation is the source of elec- 
trical supply for the municipalities of 
Amherst, Maccan, Nappan, River Hebert, 


Joggins and Chignecto, operating about 

60 motors with a combined rating of 900 

hp., and a lighting load of abcut 10,000 

16-cp. equivalents ir the above commun- 

ities. 

ENERGY DERIVED FROM UNMERCHANTABLE 
SLACK 


Factory machinery, a gypsum quarry, 
pumps, blowers, hoists, fans and other 
equipment are included in the motor load, 
and by the use of an otherwise unmar- 
ketable fuel which constitutes about 30 
per cent. of the mine output the plant is 
enabled to deliver electrically at eccnom- 
ical prices throughout the entire district. 

The mining area owned by the company 
in the district covers about 5 square 
miles, and the output of the mines at 
Chignecto and Joggins is now about 800 
tons per day, with the prospect of an 
early increase to 1200 tons. 

Both domestic coal and steam coal are 
mined, and the market exists chiefly in 
Nova Scectiz and New Brunswick, al- 
though a considerable amount of the Jog- 
gins slack is sold in the United States. 














INTERIOR OF GENERATING RooM, CHIGNECTO, N. S. 
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It is estimated that about 12,000,000 tons 
remain unmined on the property. 

At the time that the company be- 
gan to mine the Chignecto seam it was 
found that the top bed was divided 
from the bench by a soft ply from 6 in. 
to 8 in. thick. In the mining process this 
came out in the form of dust or culm 
and was extremely dirty. 

During the screening this material be- 
came mixed with the slack, lowering the 
auality of the latter to such an extent that 
the slack was of little marketable value 
on account of the large amount of ash 
present. It cost the company about 10c. 
per ton to dispose of the material, so that 
the saving in converting the fuel energy 
of this cheap grade of coal into electric- 
ity is much greater than if a good quality 
were used, as the rate per ton for con- 
veyance to the boiler room is the same 
in both cases. 

The fuel used at the plant could not be 
sold on account of its quality, and the 
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aisle with a dividing wall at their rear, 


‘the engine room being located on the op- 


posite side of the latter. 

Eight 150-hp. Robb horizontal return- 
tubular boilers are in service, four batter- 
ies being installed. -Two sets of blower 
engines and fans are provided, either be- 
ing capable of giving 5 in. of draft in 
the ash pit with all boilers in operation. 

Natural draft is also provided by a steel 
stack 60 in. in diameter and 40 ft. high, 
with a lower section of brick designed to 
receive the products of combustion from 
a breeching which leads outward from 
the boiler room. The stokers are capable 
of supplying fuel to boilers of 250-hp. 
individual rating. 

Ashes are disposed of by a car run- 
ning on a track in front of the furnaces, 
the car discharging into freight cars of 
the Intercolonial Ry. The ash track is 
brought out of the boiler room on the 
south side of the station and is immed- 
iately swung around 90 deg. and stub- 
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at the same level as the top of the base. 
ment beneath the boiler room. The water 
is brought to the station in a cast-iron 
pipe discharging into concrete wells in the 
basement, and the feed and _ injection 
water supplies are taken from these weiis, 

Ordinarily the feed water is taken from 
the condenser discharge pipes and is de- 
livered to the front of the boilers after 
passing through a 1000-hp. Cochrane 
open heater and an installation of two 
Canada Foundry Co. feed pumps. A 2. 
in. Penberthy injector is in service dur- 
@#ng emergencies. 

About a mile above the power house, a 
second dam of wooden construction, 125 
ft. long and 20 ft. high, has beer built 
on St. George’s Creek, and it is esti. 
mated that about 2,009.000 gal. of water 
is held back by this. The total supply 
of water available for feed and conden- 
sation purposes is 6,000,000 gallons, 

At the upper dam a small pump house 
has been built, with a turbine pump, mo- 











LocAL TRANSFORMER HOUSE 


space for banking was limited to an area 
close to the mine. The Joggins culm is 
cleaner in character than that at Chig- 
necto, and some of this is marketed, but 
experience at the plant indicates the de- 
sirabilitvy of utilizing all the culm from 
this mine as soon as the load warrants 
it. 
A SUITABLE But NoT ExTRAVAGANT 
PLANT 


The power house is a 75-ft. by 100-ft. 
brick and steel structure with concrete 
foundations and is located within about 
100 ft. of the colliery bankhead, fuel be- 
ing delivered to the station from screens 
at the bankhead by a Jeffery motor-driven 
conveyor, which discharges into a steel- 
lined overhead wooden bunker of 250 tons 
capacity above the firing aisle of the boil- 
er room. 

From the bunker the coal is fed to the 
boiler batteries through inclined swinging 
chutes discharging into the hoppers of 
Jones underfeed stokers. The boilers are 


installed on one side of a single firing 


ended across two steel I-beams which 
span the railway track below. 

Coal enters the power house on the 
same side through a gallery, housing the 
conveyor above mentioned. The fuel 
burned averages 20 per cent. ash, and 
when using this culm and refuse the fires 
have to be cleaned every two hours. 

The grate areas of the boilers were de- 
signed for 49 sq.ft. each, somewhat above 
the usual practice, on account of the poor 
quality of the fuel.* The boiler room is 
provided with an ample supply of day- 
light, as the firing aisle borders on six 
large windows. 


CONDENSING WATER PROVIDED FROM A 
POND 


Feed and condensing water for the 
plant is obtained from an artificial pond 
about 1000 ft. above the power house, the 
pond being 1000 ft. long, 609 ft. wide and 
10 ft. in average depth and held in posi- 
tion by an earth dam which crosses a 
narrow gulley at the foot of the lake. 

The surface of the water in the dam is 








SWITCHBOARD AT CHIGNECTO PLANT 


tor and transformer installation arranged 
to supply water to the intake wells as 
specially required. The motor is oper- 
ated by an 11,000-volt service from the 
generating station, control being through 
a switch in the plant. 

Steam is supplied to the bankhead from 
the boiler room for pumping and hoisting 
service, the installation shutting down an 
old boiler plant and saving the wages of 
two firemen, a machinist and a helper. 

The steam and feed-water piping and 
fittings are of extra-heavy design, all 
joints being packed with corrugated cop- 
per gaskets. Each boiler is connected 
with an 8-in. steam main at the rear of 
the boiler room through a 6-in. riser. 
From the main, leads 7 in. in diameter are 
run to the engines. The working steam 
pressure is 150 pounds. 

Two 500-kw., three-phase gener@‘rs 
are at present in service, each being di- 
rect driven by a 17-in. by 33-in. by 1'-in. 
Robb-Armstrong vertical, center-cr nk. 
cross-compound engine operating at °0 
r.p.m., on a 26-in. vacuum, and havin’ ‘3- 
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HOME-MADE COOLING TOWER 


kw. and 20-kw. outboard-hung direct-con- 
nected exciters. 

These engines are among the largest 
vertical-type machines ever built in Can- 
ada, and are designed for automatic. gov- 
erning within 3 per cent. maximum on 
momentary changes of load. Each engine 
exhausts through a 14-in. pipe into a 14- 
in. by 20-in. by 24-in. twin horizontal jet 
condenser and air pump of Canada Foun- 
dry Co.’s design, the cendensing units 
being located on the engine-room floor be- 
side the engines. 

The engine bearings are fitted for wa- 
ter cooling, and each unit is equipped 
with a forced system of bearing lubri- 
cation. On the acceptance test this equip- 
ment operated with the following con- 
sumption of steam: 








Total Indicated Hp 


797 


873 (958.5; 1014 


Lb. steam per indi- | | 
cated hp.-hr. .| 17.8) 15.4 14.9 [15-6 |16* 
Corresponding to a 
26-in. vacuum, |b. | 
steam. | 16. 68) 14.4. 14.03}14.48'14.75 


| | 





*Vacuum 21 in. to 22.5 in. 











LONG-DISTANCE TRANSMISSION AT 11,000 
VOLTS 


The generators were built by the Can- 
adian General Electric Co., one being 
wound for 420 volts and the other for 11,- 
COO volts. Sixty-cycle current is deiiv- 
ered from each unit to a main switchboard 
located at the east side of the engine 
room parallel to the outer wall of the 
building. 

. The switchboard at present consists of 
six marble panels, two being assigned to 
the generators, one to a Tirrill regulator 
and three to oil switching equipment con- 
trolling the outgoing service, which is at 
11,090 volts, three phase. 

The panels are provided with the usual 
synchronizing equipment, and the layout 
of the engine room is such as to permit 
en easy expansion of the plant northward 
in ‘the future. It is probable that a new 
1000-kw. unit, probably a turbo-set, will 
be installed at an early date. 

A four-ton hand-operated crane spans 
the engine room and serves its entire 
area. Below the engine room are carried 
two discharge pipes ‘0 in. in diameter 
from the condensers to the first dam 
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BOILER 


Room AT THE CHIGNECTO PLANT 


above the power house, at which point 
the condensate is returned to the pond. 

A homemade cooling tower, designed 
by W. Cooke, chief. engineer of the sta- 
tion, is in use at this point. It consists 
of two inclined decks about 30 ft. long, 
the upper deck being bored with holes 
i; in. in diameter and 2 in. apart on cen- 
ters. 

Water is discharged upon the upper 
deck at the head of the tower from the 
condenser delivery pipes and thrown 
back into the pond, part leaving the flume 
in the form of thin sprays falling from 
the upper to the lower or solid deck, 
and the rest leaving in a stream at the 
end of the upper deck, as shown. 

The flume is built of 2-in. by 4-in. 
wooden planking and is braced by bents 
at three intermediate points. The upper 
deck has a drop of about 4 in. in 30 ft., 
while the lower deck drops about 4 ft. in 
a slightly longer distance. 

To avoid washing down the surrounding 
Stream bank, the upper deck is made 2.5 
ft. wide at the upper end and 6 ft. wide 
at the lower end, compared with 3-ft. 
and 7-ft. widths in the lower portion of 
the structure. 
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AT THE WORKING FACE, JoGGINS MAIN SEAM 
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The discharge water is cooled about 7.2 
deg. F. in passing over and through the 
tower, and as the cost of the device and 
expense of operating it are negligible, 
there results from its use a_ positive 
though moderate economy in the use of 
injection water. 


THE TRANSMISSION LINES 


The local load at Chignecto is handled 
by a 2200-volt service. From the power 
house two 11,000-volt overhead lines are 
run separately to the principal centers 
of distribution at Joggins and Amherst, 
each line being built of No. 4 B. & S. 
copper carried on 15,000-volt porcelain 
insulators supported on 30-ft. wooden 
poles spaced 125 ft. apart. 

The pole lines are each designed for a 
second circuit, but at present Joggins and 
Amherst are supplied by one circuit each. 
Where the lines cross tidal streams the 
usual practice is to set two poles close 
together and employ a %-in. steel cable 
for the conductor. 
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LoAD CURVE AT CHIGNECTO PLANT 


At these spans the poles are fitted with 
double fixtures having four insulators at 
each end of the span, the spans varying 
from 400 ft. to 700 ft. in length. At points 
where the line crosses the track of the In- 
tercolonial Ry. the line conductor used is 
a 300,000-circ.mil cable. 

The poles at these crossings are all set 
in concrete with an overhead network de- 
signed to establish a short-circuit in case 
the cables break. The Joggins line is 
about 15 miles long and supplies the Jog- 
gins, Maccan and River Hebert districts. 
All the machinery at the Joggins mines 
is now electrically operated, distribution 
being at 220 volts, alternating current. 

The largest motor on this line is rated 
at 95 hp. and drives a ventilating fan for 
the mining service. The Ambherst line 
supplies energy for all the lighting and 
motor service in the town, and from this 
transmission circuit a tap is taken off at 
Nappan for the Maritime Gypsum Co., a 
modern substation, for voltage conver- 
sion and local distribution, being situated 
at the mouth of the quarry. 

Previous to the installation of electric 
service the gypsum quarry was not a 
commercial success, but the use of elec- 
tricity has turned the enterprise into a 
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profitable one. Local service at Amherst 
is handled through a two-story 12-ft. by 
12-ft. substation. 


AMHERST SUBSTATION 


Gn the upper floor are placed self-cool- 
ing transformers reducing the potential 
to 2400 volts for local use, fuses, switches 
and low-equivalent lightning arresters. 
The lower-floor contains 2400-volt oil cir- 
cuit-breakers controlling the local 
feeders. 

An old direct-current station of small 
equipment and limited distribution area 
was shut down by the entrance of the 
Chignecto service into Amherst, which is 
a city of about 9000 inhabitants and an 
active manufacturing community. Among 
the larger customers of the Maritime in- 
terests at Amherst are the McLean Milling 
Co., Canada Car & Foundry Co., Robb 
Engineering Co., Canada Works and Hen- 
sen Wool Goods Company. 

Day and night service is given to ail 
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TEST OF CHIGNECTO BOILER, BURNING 
REFUSE CULM 


Duration of test, hours.................... 
Grate surface, in square feet (Jones under-feed 
DMO REIIN aad yore carte ca alone Gh sca UNA a GA os cae 
Total square feet boiler heating surface... ... 
Ratio water-heating surface to grate area .¢ 
Absolute pressure, lb. per square inch....... 158 
Average air pressure in ash pit, inches water. . j 
Average temperature external air, deg. Fahr.. 25 
Average temperature fire room, deg. Fabr.... . 50 
Feed-water temperature, deg. Fahr.......... 157.3 
Total amount of coal from pile (Chignecto 
culm , lb 
Moisture in coal, per cent...............5.. 
Total dry coal, lb 
Total dry weight ashes and clinkers, Ib... .... 
Proportion of ashes and clinkers, per cent... . 
Total loss in coal from all causes, Ib......... 
Total combustible fuel, Ib.................. 3767 
POtal feGd WACET sD a i625. 5 occ csi vies oie ocevae: > 8:00 are: SUR SBS 
Equivalent water evaporated from and at 212 
deg. Fahr. per pound of coal from pile, lb..... 
Equivalent water evaporated from and at 212 
deg. Fahr. per pound of combustible, Ib... . 
Coal burned per square foot grate surface per 
MDINE RR 5) 5.5.0 ane ots Alcuin Sos erred Cane ee we 
Combustible per square foot grate surface per 
hour, lb 
Water evaporated from and at 212 deg. Fahr. 
per square foot grate surface per hour, lb.... 1 
Above, per square foot heating surface per 
MSMR oS geen 3 ace ena ree Nee ce 3: 
Average hp. developed...............2.0... 
Moisture in steam, per cent................ 0.73 
Approximate heat units in 1 lb. coal from pile 
as accounted for in water................. 


6.291 
9.196 
18.72 
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CHANGING SHIFTS AT No. 7 CoLLigRY, MARIT ME COAL, RAILWAY AND PowER Co. 


the municipalities reached by the Chig- 
necto plant, and in the outlying districts 
energy is supplied through local trans- 
former stations of an inexpensive sheet- 
iron fireproof type, usually mounted out 
of doors on piling or other wooden foun- 
dations. 


THIRTY PER CENT. OF FUEL 1s ASH AND 
CLINKERS 


The operation of the Chignecto plant 
requires a force of 10 men. Two shifts 
are run, these being thirteen and eleven 
hours in length, with alternate assign- 
ment of employees to long and short runs. 
In the daytime the fire room requires two 
firemen, one ash wheeler and one man 
to blow out tubes and clean the boiler 
combustion chambers. 


At night two firemen and an ash 
wheeler handle the service. In the en- 
gine room the chief and an assistant en- 
gineer hardle the day load, the night shift 
being carried by an assistant engineer. 
A typical load curve of the station for a 
recent August twenty-four-hour run is 
given herewith, the average output for the 
pericd being 398 kw. and the station load 
factor 72.5 per cent. 

The labor requirements are somewhat 
increased by the care needed to burn the 
poor fuel offered successfully, without dv- 
crease in steam pressure. At present t!): 
installation is producing energy upon 2 
fuel consumption of about 6.5 Ib. per kw - 
hr. The average loads upon the ple’? 
during the past eight months have rane 
from 323 kw. to 398 kw. 
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€ 1. Breaker, Headframe and Conveyor Trestle 

7 at Prospect. Colliery, Wilkes-Barre, Penn. 5. A Three Track Underground Motor Barn, 
ie Owned by the Lehigh Valley Coal Co. Showing Three Electric Locomotives Made by 
7 eg the Jeffrey Manufacturing Co. 


2. No. 5 Colliery, Delaware & Hudson Co.. 
near Parsons, Wilkes-Barre District. Left to 
"] i Right Are Power House, Town, Washer, Breaker 
and Headframe 


6. A’ Pair of Heavy Duty 18 x 30-in. Simple 
Corliss Vulcan Engines Driving the Mineral 
Spring Breaker of the Lehigh Valley Coal Co. at 
Parsons, Penn. Shown also in Fig. 7 
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3. Delaware & Hudson Co's Steel Headirame. 
Pine Ridge Colliery, Miner's Mills, Luzerne 
County, Penn. One of the Tallest in the An- 
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7 Power House at Mineral Springs Breaker 
Equipped by Vulcan Iron Works with an 11 and 
16 x 24-in. Tandem Compound Corliss Engine 
for Operating Jigs, an Old-style 16 x 30 Geared 
Tower Hoisting Engine and the Breaker Engine 
Illustrated in Fig. 6 
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4. Hollenback Colliery of the Lehigh and 
Wilkes-Barre Coal Co., Wilkes-Barre. Penn. 
Steel Headframe and Breaker Are Built in 


Close Proximity 
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Drawing and Loading Coke by Electricity 


Hungarian Coke Workers Drawing Ovens 
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Hobson Mine of the Pomeroy Coal Co., Middle- | the Hobson 
| Mine, Middleton, Meigs County, O 
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TA Neat Power House Belonging to the Pomeroy | 


‘Bad Wreck at the Crescent Mine, California, | 


Penn., Grounding the Trolley Wire 
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| Town of Gary with No. 3 Colhery on the Rig 


‘Somers Mine of Roby Coal Co. at Adena 0. | | 


Load Track on Right, Empty on Left | : | Operation of the U.S. Coal & Coke Co. 


BD 

































December 7, 1912 


COAL AGE 





787 


Notes on Shotfiring by Electricity 


How many coal operators or miners 
consider the many chances of accident to 
life and property in detonating charges 
of explosives by means of blasting caps 
and fuse rather than by the use of elec- 
tric fuses fired by blasting machines or 
electric power circuits? There is no 
question but what nearly every one has 
given this subject some thought and 
study and a few have adopted the method 
for one reason or another; however, 
many have kept putting off making a 
change until some serious accident oc- 
curs and considerable money is lost as a 
result. 

Before the Bureau of Mines estab- 
lished a testing station at Pittsburgh, 
Penn., for the purpose of determining 
whether or not an explosive was suitable 
for use in gaseous or dusty coal mines, 
very little permissible explosives were 
used. Since that time the use of these 
explosives has increased materially each 
year and consequently mine explosions 
in the United States have decreased. 

While the use of permissible explosives 
is a great aid in reducing mine explosions, 
there is still another factor, though small 
in itself, that plays a most important part 
in increasing safety in coal mining. This 
is the use of electric fuses, instead of 
blasting caps and fuse, in detonating 
charges of permissible explosives. 


ACCIDENTS WITH BLASTING CAPS AND 
FUSES 


In the use of blasting caps and fuse 
accidents occur due to the following rea- 
sons: 

First—In taking blasting caps from the 
boxes, accidents often occur due to in- 
serting a nail or wire into the cap which 
scratches the sensitive explosive and sets 
them off. Candle grease or small parti- 
cles of burning wick may fall into the 
cap and cause an explosion. 

Second—Miners often crimp the blast- 
ing cap to the fuse by means of their 
teeth. This is extremely dangerous, as it 
frequently happens that the loaded end 
of the blasting cap is slightly crushed, 
which results in an explosion and the 
killing or severely maiming of the miner 
and perhaps any other person or persons 
in the immediate vicinity. If the miner 
succeeds in making the crimp without 
losing his life, it is not securely fastened 
to the fuse and is not even slightly water 
resisting. 

Third—Another method is to crimp the 
sap to the fuse with a knife or some piece 
of metal. This is also dangerous to life 
ind limb, is not a secure means of at- 
‘achment and is not even slightly water 
esisting. 

Fourth—Miners often put loose blast- 
ng caps in their pockets to be carried 
iome, where some member of their fam- 
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By F. H. Gunsolus* 








A description of the current 
practice in blasting by electric- 
ity. The author points out the 
dangers and disadvantages of the 
old cap and fuse method as com- 
pared with electric firing and 
prescribes remedies for some of 
the more common failings of the 
latter. 
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ily may find them and an accident result 
due to their ignorance. 

Fifth—Miners frequently use a piece 
of fuse 12 to 15 in. long, commonly 
spoken of as “short fuse” or “‘skin-em- 
back,” placing the primer cartridge in the 
bore hole with an 8- to 12-in. filled tamp- 
ing bag following. They then ignite the 
fuse, after which they endeavor to ram 
the primer cartridge and tamping against 
the main charge and run for a place of 
safety before the charge detonates. This 
is extremely dangerous, as the fuse may 
burn faster than expected with the result 
that the charge will explode before the 
miner has reached a point of safety and 
he may be injured or killed by flying 
pieces of coal. Sometimes it will not be 
possible to ram the primer cartridge 
against the main charge, due to its strik- 
ing some obstruction in the borehole. In 
this case there will be a miss-fire and 
the consequent dangers encountered in 
dealing with charges of explosives of this 
character that must be removed from the 
coal by subsequent blasts. 

Sixth—Another source of danger is the 
liability of igniting any gas present, due 
to the spit of the fuse when ignited, or to 
the side spit while it is burning in the 
borehole. 


ADVANTAGES OF ELECTRIC FIRING 


All of these dangers can be avoided by 
using electric fuses and blasting by elec- 
tricity. 

First—Because it is impossible to 
touch the explosive charge in an electric 
fuse, as the open end of the copper shell 
is closed quite securely by the sulphur 
plug. 

Second—Because it is not necessary to 
crimp an electric fuse, as each one has 
two wires, 4 ft., 6 ft., 8 ft., etc., in length. 
These wires can be connected to other 
electric fuse wires or direct to two lead 
wires which latter are attached to the 
blasting machine 150 to 200 ft. distant. 

Third—While it is possible to place 
electric fuses in one’s pocket, they are 
not forgotten as easy as blasting caps be- 
cause of their bulkiness. 


Fourth—Plenty of time can be taken to 
place the primer cartridge properly in the 
borehole which can be filled to the mouth 
with a good damp clay tamping material. 
This will better confine the explosive and 
more work will be done with a less 
amount and consequently at a less cost. 

Fifth—As there is no spark or spitting 
out from an electric fuse there is no 
danger of igniting the gas from this 
source. 

There are many other reasons against 
using blasting caps and fuse and for 
using electric fuses in gaseous or dusty 
coal mines. Strong objections are often 
made to using electric fuses, but after the 
advantages are thoroughly understood 
there are few who do not adopt them im- 
mediately. : 

Blasting by electricity is generally con- 
ceded to be the most effective and eco- 
nomical system, and to surpass any other 
in safety, expedition and certainty. In 
work where it is possible to shoot more 
than one charge at a time it will nearly 
always be found advantageous to do so. 

No method of blasting in gaseous or 
dusty coal mines, other than the elec- 
trical one, deserves consideration. In all 
others the ignition in the open of some 
burning substance is necessary, even 
though a device be used, whereby the 
safety fuse or squib can be ignited with- 
out exposing an open light or flame. 

It is believed by many authorities that 
disastrous explosions in coal mines have 
been caused by a blownout shot occur- 
ring shortly after a number of other 
blasts have been fired. This cannot hap- 
pen if the firing is done by electricity. 
when as many shots as desired are fired 
simultaneously. In submarine or other 
very wet work, no other system is feasi- 
ble. In underground work, where venti- 
lation is not good, the burning safety fuse 
increases the smoke and fumes quite ma- 
terially. It is not uncommon for the fire 
to break through the side of the fuse and 
ignite the charge of explosives before de- 
tonating the blasting cap, resulting in 
poor execution and an increase of fumes. 
This cannot occur when the blasting is 
done by electricity. 


METHOD OF OPERATION 


The equipment necessary for electric 
blasting is as follows: 

Electric fuses, 

Leading wire, 

Connecting wire, 

Blasting machine. 

A galvanometer and rheostat will also 
prove of much assistance and very often 
effect a saving of both time and money. 

When the source of the electric current 
is a blasting machine, or “battery” of the 
usual type, the boreholes are connected 
in series; that is, one wire of the electric 
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fuse in the first borehole is joined 
(using connecting wire if necessary) to 
one wire of the electric fuse in the sec- 
ond borehole, and the other wire of this 
fuse to one wire of the electric fuse in 
the third borehole, and so on, until all 
of the boreholes are connected together 
with a free electric fuse wire in the first 
and the last holes; these free wires are 
to be connected to the leading wires and 
the leading wires to the blasting machine. 

When making connections, care must 
be taken to see that all metal parts join- 
ing each other are scraped bright and 
clean. Another point of particular im- 
portance is that no part of the circuit 
which is not thoroughly insulated should 
come in contact with any other unin- 
sulated part, or with water or wet or 
damp ground. In order to accomplish 
this, all bare joints should be covered 
with insulating tape. When making con- 
nections, do not loop the wires; but twist 
them tightly together. 

The attempt to use an old and damaged 
leading or connecting wire, is a great mis- 
take and often the cause of missfires. 
One of the principal objections to their 
use is that the wire itself frequently 
breaks inside the insulation, which will 
remain intact. When this occurs, the 
ends of the wire may touch and the cir- 
cuit seem all right when tested, but a 
very slight movement afterward may pull 
these ends apart, breaking the circuit and 
causing a missfire. A break of this kind 
is not easily located, and sometimes is 
responsible for the loss of the time of 
many workmen waiting for the shot to be 
fired. 

The storage of electric fuses should 
always be given careful attention by the 
consumer. If they are permitted to re- 
main for a considerable period of time in 
a very warm place, the water-proofing 
material in the insulation dries out to 
such an extent that the insulation may 
break when the wires are bent, and miss- 
fires result if an attempt is made to use 
them in wet work. 

The explosive charge in the electric 
fuses is easily affected by moisture, and 
if they are stored in a damp or wet place 
they may deteriorate. This charge is also 
quite sensitive, and may be exploded by 
a moderately hard knock or jar. Careful 
handling is also necessary on account of 
the delicate bridge wire, which may be 
broken, and which renders the fuse ab- 
solutely useless. The wires must not be 
bent sharply or forcibly separated at the 
point where they enter the copper cap, as 
this may break or loosen the filling ma- 
terial and permit water to enter and dam- 
age the charge in the electric fuse. 


PRIMING THE CARTRIDGE 


The correct way to prime a high-ex- 
plosive cartridge with an electric fuse is 
to unfold the paper on one end of the 
cartridge and insert the fuse cap in the 
center, pointing it directly toward the op- 
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posite end; then fold the paper about the 
two wires, and tie it firmly with strong 
twine. The primer may also be made by 
inserting the fuse cap in the side of the 
cartridge near the end, and pointing it 
downward toward the opposite end, the 
wires to be tied to the side of the cart- 
ridge. The electric fuse should always 
be placed so that the loaded end will 
point toward the main portion of the 
charge it is to detonate. 

The hole ‘for the fuse cap should be 
made in the cartridge with a pointe 
stick about the size of a lead pencil. The 
common custom of taking one or more 
loops, or half-hitches around the cart- 
ridge with the wires themselves, after in- 
serting the fuse cap in a hole made diag- 
onally in the side of the cartridge near 
one end, is always to be condemned. 
The principal objection is that the looping 
of the wires may break the insulation, 
causing short-circuits or leakage of cur- 
rent in wet work, or may even break the 
wires themselves. Also, when a fuse cap 
from 1;% in. to 2 in. long is pushed into 
the side of a cartridge 1 in., 1% in., or 
even 14 in. in diameter, it often happens 
that the point, where the principal part of 
the detonating charge is located, goes 
entirely through the explosive itself, even 
though it may not break through the 
paper. 

As it is often the custom, when priming 
in this way, to point the fuse cap diag- 
onally toward the end of the cartridge, 
which will be nearest the outside or top 
of the charge, it can readily be seen that 
any pull on the wires, hard enough to 
affect the position of the cap, will tend 
to bring it more to a right angle with the 
long axis of the cartridge, and thus force 
the. point still farther out of the opposite 
side. While this does not always cause 
a failure, it is quite possible that lost 
shots may be attributed to it, especially 
when cartridges of small diameter are 
used. 

VARIETY OF WIRES 


Care must be taken, when tamping the 
borehole, not to break either the elec- 
tric fuse wires or the insulation on them, 
or to pull the electric fuse cap out of the 
primer. Many missfires are probably 
due to carelessness in loading and tamp- 
ing boreholes. 

Although electric fuse wires are well 
insulated, they are not intended for ex- 
treme conditions, and if used in water, 
particularly under pressure, they may 
“leak”; that is, the electric current or 
a part of it, may “short-circuit” instead 
of passing through the bridge wire, which 
is of high resistance. Therefore, more 
current is necessary to insure good re- 
sults in wet work than in dry work, un- 
less electric fuses with special insulation 
for wet work are used. These specially 
insulated fuses are called Victor Water- 
proof Electric Fuses. 

In order to reduce the expense of elec- 
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tric firing as much as possible, ele 
fuses with iron wires are manufact) 
for this purpose. They may aiso 
used on other work where fuses 
wires longer than 8 ft. are not required. 

Electric fuses with iron wires cost |e. 
than those of copper, but will not proy 
satisfactory under all conditions of elec. 
tric blasting. The principal reason fo; 
this is that iron wire, even when in good 
condition, is much inferior to copper as 
an electric conductor. Practically six 
times as strong a current is required to 
fire a shot with iron wires as will fire one 
with the same length of copper wires. 
Iron wire also corrodes much more read- 
ily than copper. 


THE BLASTING MACHINE 


Some of the means used in detonating 
electric fuses are blasting machines of 
various capacities, electric power circuits 
or dry-cell battery. The first two men- 
tioned are considered more reliable, due 
to the fact that a battery will deteriorate 
very fast whether it is kept in use or not. 

There are many kinds and styles of 
blasting machine manufactured which are 
suitable for use in gaseous or dusty coal 
mines. Some have a capacity of firing 
three electric fuses connected in series, 
while others will fire 10, and so on up 
to 100 fuses in series. As there are very 
few cases in coal-mine blasting where it 
is necessary to fire more than three elec- 
tric fuses at one time, it has been found 
that the smaller machines give satis- 
factory results. 

Remember that good. care will pro- 
long the usefulness of the blasting ma- 
chine, will reduce the necessity for re- 
pairs and will help to maintain its effici- 
ency. The bearings and gearings should 
be lightly oiled occasionally, but on the 
commutator, which is the small copper- 
covered wheel on the end of the arma. 
ture shaft, use a little graphite, but never 
oil. See that the two slots cut in the 
copper part of the commutator are clean, 
and with no particle of metal or anything 
else in them which might cause a short 
circuit. Keep the copper brushes clean. 
and see that they bear firmly on the com- 
mutator. Keep the circuit-breaking con- 
tacts clean and bright. 

When a blasting machine is not in use, 
store it in a dry and comparatively cool 
place, not in a leaky tool box or on top 
of a boiler. 

In some instances it is found that coal 
mines are being wired for electric light- 
ing and electric haulage. If this system 
is carried a little further without much 
extra expense, arrangements can be mace 
to successfully fire charges of explosives 
by electricity. This can be arranged so 
that none of the firing would take place 
until all of the miners had left the mine 
and even then only charges of explosives 
in certain portions of the mine could be 
fired, as desired by the operator 
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Modern Practice in Mine Telephones 


Mining methods have changed and im- 
proved during the last decade probably 
to a greater extent than has been the case 
for the previous hundred years. Un- 
doubtedly, the one greatest factor 
having to do with this great  in- 
crease in economy and efficiency of op- 
eration is the application of electricity. 
The ordinary uses of electric current may 
be divided into three classes—Power, 
Lighting and Communication—and a 
large number of the coal mines of this 
country are taking full advantage of 
these three kinds of service. 

Much has been said about electric 
power in mines, such as hauling, pump- 
ing, coal cutting, etc. Also about the 
electric lighting of mines and portable 
electric lamps, but comparatively little 


By Gregory Brown* 








An interesting paper on ap- 
proved methods of installing 
mine telephone equipment. The 
requirements of instruments for 
underground service are reviewed 
and an excellent type of machine 
is described. The problems of 
insulation are discussed, and 
some valuable devices for use in 
this connection are shown. 
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business affairs, and this saving may be 
epitomized in just two words—‘Steps 
Saved”. If this is true when applied to 
the ordinary use of the telephone, how 
much more is it true when applied to 
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plosion some of the instruments can 
still be used for warning and directing. 

The general use of telephones in mines 
is of comparatively recent origin, and 
when they were first installed it was 
thought that there would be no trouble 
about using the ordinary commercial 
wooden type of instrument. It was soon 
found, however, that this type of tele- 
phone would last but a very short time 
in the average mine. The dampness and 
corrosive action of mine water would 
soon warp the woodwork and attack the 
pieces of apparatus in such a way as to 
render them useless in a short time. On 
the other hand, in some few dry mines 
and under good conditions, the wooden 
telephones lasted for a fairly long period. 
These cases were more or less excep- 
tional, however, and it soon became evi- 
dent that it would be necssary to develop 
a special instrument that would be cap- 
able of withstanding the severe mine con- 
ditions. 


TYPE OF MINE TELEPHONE 


In Fig. 1 is shown a cut of a modern 
mine telephone of the Western Electric 
Co. type. It will be noticed that the 
apparatus is enclosed in a substantial 
cast-iron case, which is heavily japanned. 




















Fic. 1. A Goop TyPE OF 


has appeared in the technical press con- ' 


cerning the use of telephones both be- 
low and above the ground. 

The installation of electric power by 
the mines represents a very large invest- 
ment, but this is amply justified by the 
increased economies of operation. The 
investment of the mining companies in 
telephone systems is,.of course, a good 
deal less than in power apparatus, but I 
venture to say that, measured from the 
standpoint of return on the investment, 
a telephone system is at least as profit- 
able, if not more so.. 


Its Uses IN MINE SERVICE 


We all know what a tremendous econ- 
omic saving was introduced by the gen- 
eral use of the telephone in ordinary 


UNDERGROUND TELEFHONE 


a mine in which the steps saved are in- 
finitely more difficult to take ? 

Not only is a telephone system an ac- 
tual necessity in the efficient operation 
of a mine but it is also of great use in 
emergencies and accidents; in fact it is 
not too much to say that the telephone is 
the greatest help that the mine operator 
has in his fight to reduce the loss of life 
which seems to be more or less inher- 
ently connected with mining operations. 
By this I do not mean to infer that the 
installation of telephones will prevent 
falls from injuring or killing a man, but 
when a man is injured the telephone will 
instantly summon help. In case of fire 
the telephone furnishes a means for 
warning all the men in the mine and di- 
recting their escape, while in cases of ex- 


Fic. 2. EXTENSION BELL 


This case contains two doors. The outer 
one protects the transmitter mouth-piece, 
receiver and generator crank, while 
the inner protects all the apparatus within 
the box. 

This set is electrically the same as 
an ordinary magneto instrument, but the 
mechanical construction is markedly dif- 
ferent. Besides being encased, every 
piece of the apparatus is individually and 
thoroughly protected against the inroads 
of moisture and corrosive mine water. 

The cut shows the induction coil, 
mounted in a wooden box, fastened to 
the inside of the inner door. ‘This hox is 
made of maple, boiled in paraffine and 
fastened with brass screws. The induc- 
tion coil is carefully dried and then im- 
pregnated with a moisture-proof com- 
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pound, after which it is placed in the 
box, which is completely filled with a 
sealing compound. All expose? terminals 
are also covered with this sealing com- 
pound. The wiring cf the set is of high- 
grade rubber-coversd wire, formed into a 
cable and impregnated. The cable is 
then carefully taped, and impregnated a 
second time. 

The ringer coils, generator armature 
and receiver coils are also treated in this 
manner as well as the batteries. This 
latter is an important point, as the car- 
ton or cardboard case of the ordinary 
battery quickly becomes damp, whicn 
causes the batteries to short circuit and 
run down rapidly, even when they are 
not In use. 


METHOD OF INSTALLING 


This set is often used in connection 
with a loud ringing bell instead of the 
small ringer shown in the cut. A good type 
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Fic. 3. DIAGRAMMATIC LAYOUT FOR 


of this class of bell is shown in Fig. 2. 
The gongs are heavily galvanized, all 
other metal parts specially treated and 
the windings impregnated. The use of 
extension bells is often adyantageous, 
not only on account of the loud signal, 
but because the sets can be mounted in 
a more or less sheltered position and the 
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Fic. 4. LIGHTNING PROTECTOR 


bells placed in the most convenient loca- 
tion for giving the signal. 

The telephone systems in use in the 
majority of mines are what are known as 
“party-line systems”. That is, all the 
telephones are connected across a single 
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A TyPICAL. MINE TELEPHONE SERVICE 


pair of wires. For the benefit of those 
who are not familiar with telephones, 
there is shown in Fig. 3 the circuit of a 
typical system. It will be noted that all 
the telephones underground are the iron- 
type mining-sets, while those in the build- 
ings above ground are the ordinary com- 
mercial magneto irstruments. There is 
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generally supplied for the superint. .¢- 
ent and manager’s use, both in the o*,2 
and at his residence, desk telephones. 
and in the engine room, repair shop, etc, 
as well as in the foreman’s residence, 
the ordinary wall type of telephone. 

All instruments on the circuit are 
what are known as the 5-bar, 2590-ohm 
type; that is, the generator for furnish- 
ing the ringing current contains five per- 
manent magnets for furnishing the mag- 
netism to generate the alternating current 
and the ringers are wound to 2500 ohms. 
With this combination it is possible, on 
a good line, to ring as many as forty 
bells. However, on account of the fact 
that the dampness in the mine causes 
more or less leakage between wires, this 
is not a safe number to operate on one 
circuit. About 20 to 25 instruments on 
a line of average insulation in a mine 
will operate satisfactorily. 


LIGHTNING PROTECTORS 


It will be noted that at each of the 
instruments above ground, there is 
placed a protector. This device is shown 
in Fig. 4. It consists of fuses for each 
side of the line, and also a spark gap 
arrester. This arrester consists of four 
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Fic. 5. A SMALL SWITCHBOARD 


blocks of carbon or metal, the two oul- 
side ones being connected to each side 
of the line and the two middle ones t0 
ground. The outside blocks are separ- 
ated from the inside ones by means 0! 
a piece of perforated mica .005 in. © ick. 

It will be seen that this arrangement 
provides a gap from each side 0! the 
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fine to ground of 0.005 in. During an 
electrical storm, the wires are often 
afiected by the induced voltage of light- 
ning and become heavily charged. When 
this occurs the high voltage will cause 
the current to jump the air gap to the 
ground, instead of going ‘through the 
telephone instruments and thereby caus- 
ing damage or destroying them. If the 
amount of current flowing is heavy 
enough, the fuses will blow when the 
current jumps to the ground, thus cutting 
off the instruments from the line and 
avoiding danger to the operator. Be- 
sides placing protectors at each of the 
instruments above ground, it is custom- 
ary to place one at the top of the shaft 
which protects all the instruments in 
the mine. 

Some companies have several party 
lines instead of placing all their instru- 
ments upon one, these being entirely 
above ground, and connecting together 
the various buildings and offices. This 
is done usually where the company owns 
or leases trunks or long distance lines 
reaching to their main offices in some 
city. In fact, there are several large 
companies whose telephone facilities are 
such that they can talk from their offices, 
seventy or eighty miles from the mines, 
to any of the underground stations. 

In order to operate several lines and 
have trunk connections, it is necessary 
to install a switchboard and Fig. 5 shows 
a type which is extensively used. Turn- 
ing the generator on any line will cause 
the drop to fall, and the operator by 
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Fic. 6. A New STYLE INSULATOR 


means of plugs and cords furnishes the 
desired connection. 


INSULATION 


On account of the severe conditions in 
mines, due to moisture, corrosive mine 
water, coal dust, etc., it is necessary that 
special pains be taken in putting up 
the conductors. A great many of the 
mines use bare copper or bare iron wire. 
The copper is, of course, somewhat 
more expensive but is less subject to 
corrosive action. 

One of the principal difficulties en- 
countered in insulating the bare wires 
is due to the fact that a film of moisture 
will form on the insulator, which pro- 
duces a partially conducting path to 
ground. One way of reducing this tend- 
ency is to use an insulator and bracket 
of such a type that the length o7 the 
leakage path to ground is as great as 
possible. One of the larger companies 
is putting on the market a tvpe of 
bracket and insulator which is small and 
compact but so designed that the leak- 


age path to ground is of considerable 
length. The bracket and insulator are 
shown in Fig. 6. 

The bracket is a modified form of a 
standard insulator which has been used 
successfully for a number of years, and 
is so arranged that it can be applied un- 
der almost any condition in a mine. One 
good feature of this bracket is that in 
cases where it is fastened directly tc 
the roof, it is necessary to drill but one 
hole. A 5 in. extension bolt will fasten 
it firmly in place, or a wooden plug and 
5% in. lag screw makes a firm fastening 
and is somewhat cheaper. Where tim- 
bers exist, it can be fastened directly to 
them by means of a lag screw. 

For signal wires for rope haulage, the 
distance between the wires is just about 
right and it forms a convenient method 
of supporting these conductors. The in- 
sulator is corrugated in such a way that 
the leakage path to ground is of con- 
siderable length; in fact, greater than 
other insulators of the same size which 
have heretofore been used for this pur- 
pose. 

Besides the use of bare wires, braided 
rubber-covered wire has been extensive- 
ly used and good service obtained. A 
somewhat more expensive type of con- 
ductor, but one which is more desirable, 
is the circular loom cable. This cable is 
mechanically protected by a heavy fi- 
brous coating and contains a_ twisted 
pair of wires, whose insulation is high- 
grade rubber. This cable is used ex- 
tensively, particularly in shafts. 








New Arrangement in Mine Hoisting 


There is in process of erection for the 
coal department of the Rock Island Rail- 
way, near Dallas, Iowa, a coal mining 
plant which embodies many striking de- 
tails. The entire installation is uptodate, 
but the electric hoist, ordered by Pres- 
ident Carl Scholz from the Ottumwa 
Iron Works is the most unique feature. 

The power house contains two 300-hp. 
water tube boilers equipped with chain 
grate stokers, the coal being supplied 
by gravity from a large storage bin. 

Electric current is generated at 2300 
volts in Curtiss turbo-generators. These 
machines are operated condensing. sur- 
face condensers being employed, cooling 
water for which is obtained from a near- 
by pond. For underground use, this 
high-voltage, alternating current is con- 
verted into 250-volt direct current, by 
means of motor-generator sets. 


DESCRIPTION OF HOISTING ENGINE 


The principal point of interest about 
this plant is the hoisting arrangement, 
Wich embodies many peculiar features. 





By H. K. English * 








At an Iowa coal mine, the elec- 
tric hoist, employing herring- 
bone gears, is placed on the 
ground. The man operating this 
machine is stationed in the scale- 
house near where the cages dump. 
The hoist-man, therefore, since 
none of the usual signals or in- 
dicators are dispensed with, has 
the additional advantage of being 
able to watch the process of car 
discharége. 
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Works, Ottumwa, Iowa. 

The hoist itself consists of a single drum 
60 in. in diameter grooved for 1% in. 
rope. One end of this drum is supported 
by and securely bolted to the spokes of 
the main gear, lugs being provided for 
this purpose. The rotating unit thus 
formed is rigidly keyed to the main shaft, 
which is supported by bearings of un- 


usually liberal design cast into the main 
frame. 

Entirely surrounding the drum and 
gear is a heavy cast-iron frame of box 
girder section. To one side of this 
frame is bolted the motor bedplate. The 
latter extends for a short distance un- 
der the main frame, two of the founda- 
tion bolts for which pass through the 
bedplate also, thus anchoring the two 
rigidly together. The general arrange- 
ment of hoist and motor is illustrated 
in Fig. 1 while the main gear and pinion 
is shown in Fig. 2. 

The speed reduction between the mo- 
tor and drum is accomplished through 
a cast-steel gear meshing with a high- 
carbon forged steel pinion of the 
“Wuest” herringbone type. The imotor 
is provided with an extended shaft and 
outboard bearing so that the pinion which 
is rigidly keyed to it is firmly supported 
on each side. 

On one end of the cable drum, there 
is provided a double brake seat on 
which two sets of post brakes operate. 
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Each of these brakes is of the air-actu- 
ated gravity type; that is, it is set by the 
action of dead weights and relieved by 
means of an air cylinder. 


Power is supplied to this hoist by a- 


General Electric Co. 16-pole, 300-hp., 3- 
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through a contactor panel which is sit- 
uated in the hoist house on the ground, 
adjacent to the motor. The necessary 
rheostats, or resistance boxes, will be 
located in the hoist house. By this 
means, any desired rotation from stand- 
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phase, 60-cycle, 2200-volt, slip-ring type, 
induction motor operating at 450 r.p.m. 

One familiar with hoists will at once 
notice from Fig. 1 that this machine is 
not provided with operating platform or 
levers of any kind. The reason for this 
is that the driver will not be stationed at 
the hoist, but will have perfect control 
of same from his position in the scale 
house in the tipple. The motor itself 
will be operated by a master controller, 


GENERAL DRAWING OF HOIST 


still to full speed in either direction may 
be obtained. 

The brakes will be controlled through 
standard motorman’s air valves, similar 
to those used on large street and inter- 
urban electric cars. Through these the 
operator will apply the brakes to his 
hoist in such a way as to bring it to a 
standstill in any desired time and without 
shock to any of the moving parts.. 

The hoistman in the scale house will 
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at all times be informed as to th» nogj. 
tion of the cages by means of 2: ‘adj. 
cator which is driven from the sh.‘ of 
the sheave wheel at the top of the t ple, 
He has, therefore, as perfect contro! of 
the hoist as if he were located beside it 
and, at the same time, has the great 
advantage of being able to see exactly 
what he is doing in landing the cages and 
dumping the coal. But, although he 
can thus always observe what is going 
on, none of the ordinary signals will be 
dispensed with. 

Mention has been made of double 
brakes. One of these only is ordinarily 
controlled by the operator in the scale 
house; the other being an emergency 
brake which will be automatically applied 
in case of overwind. This latter can, 

















Fic. 2. MAIN GEAR AND PINION 


however, be thrown on by the driver at 
any time in case of failure of the service 
brake. It is controlled by a solenoid- 
operated air valve. 

In case of overwind, the circuit of 
the electric current in the solenoid is 
broken, which causes the valve to act, 
applying the brake. Should the operator 
desire to use this brake, he can do so by 
simply throwing a switch. 

In connection with this rather unusual 
arrangement, it might be mentioned that 
there is no more excuse for putting an 
operator adjacent to an electric hoist 
than there would be for placing the man 
running an elevator in a city office build- 
ing in the basement alongside the motor. 
We would venture to predict, therefore, 
that, while this is one of the first electric 
hoists to be located at a coal mine eMm- 
ploying this method of control, as soon 
as the advantages of the same are fully 
understood, there will be many mor: thus 
installed. 
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Remedies for Electrical Troubles 


After having had charge of the elec- 
tric equipment of a number of mines for 
several years, the writer has had an op- 
portunity to see many simple and some 
deceiving break-downs, also many emer- 
gency and some proper repairs, made 
by men of the average class generally 
found around an electrically-operated 
coal mine. 

In this discussion it is assumed that 
the electric equipment has been installed 
in perfect working order, but in course 
of time small break-downs ovegin to 
occur. These are caused from lack of 
attention, worn out parts, too much dirt 
and grease, defective repairing, or burn- 
outs due to electrical or mechanical 
reakness. Satisfactory operation is 
therefore no longer possible, and emer- 
gency treatment must be employed in 
order to keep this part of the equipment 
in operation until material arrives or 
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_Starting Rheostat 





By E. Clemens* 











In this article, the writer, who 
has had a broad experience in 
this particular field, describes 
the principal troubles to which 
small direct-current motors and 
generators are subject, and gives 
anumber of novel emergency 
treatments for same. 

















*Electrical engineer, United States 
Coal & Coke Co., Gary, W. Va. 
be subdivided. The various causes 
which may produce sparking with proper 
and emergency repairs are as follows: 
1 a:—Flat spots and ridges. The proper 
cure would be to turn down commutator 
with a cutting tool or trueing device or by 
putting armature into a lathe. In the 
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RIGHT AND WRONG MoTOR CONNECTIONS 


time can be taken to make permanent 
repairs. Direct current motors and gen- 
erators up to about 50 hp. will be con- 
sidered, such as are generally used on 
small mine pumps, fans, tipple machin- 
ery or various other appliances used 
around a coal mine. 


ENUMERATION OF SERIOUS TROUBLES 


The more serious defects that gener- 
ally appear are as follows: 1:—Spark- 
ing at commutator; 2:—Over-heating of 
armature or field coils; 3:—Grounds; 
4:—Wrong _ polarity; §5:—Excessive 


speeds; 6:—Armature fails to start, and 
numerous other lesser troubles that will 
be mentioned later. 

Each one of the above six defects can 


early stages of the disease a free use of 
sand paper fastened to a block which is 
cut out to the same curvature as the com- 
mutator will be of some service. Good 
work can be done with a piece of sand 
stone, by driving armature at nearly 
normal speed and, in a generator raising 
all brushes; in a motor remove all load 
and apply sufficient voltage to bring arm- 
ature to nearly normal speed; then either 
hold sand stone on commutator or for 
larger machines fasten it to a guide so 
that it can be moved back and forth par- 
allel to the shaft. This grinding process 
should be kept up until all ridges and flat 
spots disappear, after which the armature 
should be blown out thoroughly to re- 
move all dust and grit. 





1 b:—High mica between commutator 
bars. The proper remedy is to take a 
hack saw blade and cut mica down to 
from 1/32 to 1/16 in. below the surface 
of the copper segments; the same tem- 
porary cure can be used as in 1 a. 

1 c:—Brushes set too far from 
neutral. The proper cure is to get a low- 
reading voltmeter and run motor at no 
load with normal voltage, holding the 
points of voltmeter leads about the width 
of a bar apart on the commutator, and 
noting the reading on the meter; shift 
the leads back and forth on commutator 
until a point is reached where the in- 
strument records the lowest reading. In 
a commutating pole or reversible motor 
set the brushes permanently at this point. 
This -would also apply to a series-wound 
motor. In other than the above stated 
types, move the rocker arm back slightly, 
opposite to the direction of rotation of 
armature; if a generator move rocker arm 
forward in same direction as that of the 
rotation. 

Another method that can be adopted 
when no voltmeter is at hand is to make 
several trials of shifting the rocker arm 
which carries the brush holders both 
forward and backward for a few bars 
noting the commutation meanwhile. The 
brushes should be set where the least 
sparking takes place under normal oper- 
ating conditions. 

Another method is to run the motor 
both forward and backward with the 
same applied voltage; if the speed is the 
same in both directions the brushes are 
very close to neutral. 

Still another method is to select any 
armature coil, move armature around un- 
til the slots in which this coil lies are 
symmetrical with respects to the pole 
tips, then trace coil leads down to the 
commutator; by setting brush on the bars 
to which these leads are connected a po- 
sition is secured which one can confi- 
dently assume will be very close to the 
electrical neutral (See Fig. 7). In both 
of the latter methods no load on motor 
is assumed. A slight backward move- 
ment of brushes must be made for full 
load conditions in a motor, or a forward 
movement in a generator. 

1 d:—Grounded armature, field, or 
brush holder. The only permanent cure 
is to replace the grounded part of appar- 
atus. Emergency repairs for one or two 
armature coils, would be to disconnect 
both ends of defective coil from commu- 
tator and close the circuit again as will 
be explained in 1 e. 

In most compound-wound motors it is 
possible to run with one or even all series 
field coils cut out, or it is possible to run 
with one shunt coil cut out. When any 
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of the coils are removed or short cir- 
cuited a jumper must be connected to 
the remaining coils so that the circuit 
will be completed through those remain- 
ing in series. 

In small multipolar motors having the 
same number of brush holders as there 
are poles, if a brush holder becomes 
grounded it can be cut out and the motor 
operated without it. All these sugges- 
tions are only emergency repairs and 
much care should be exercised on motors 
which are normally run at full load or 
over-loaded, as disastrous results may 
follow. 

It sometimes happens that an arma- 
ture gets grounded without showing any 
visible signs of a burn, in such a case the 
following simple little test may be of con- 
siderable service in locating the ground. 
All that is needed is a few dry batteries, 
a small buzzer, a telephone receiver and 
some small wire (See Fig. 8 for connec- 
tions). Proceed as follows: After you 
see that the buzzer is working properly, 
hold telephone receiver to your ear and 
notice the hum; move the lead marked 
“xX” from telephone receiver and again 
notice hum. Continue this around com» 
mutator, and as the bar to which the 
grounded coil is connected is approached 
the sound in the receiver will decrease. 
The bar on which the least hum in the 
receiver is noticed will lead to, or very 
close to, the grounded coil. 

1 e:—Open circuit in armature wind- 
ing. This can usually be very easily de- 
tected on examining the commutator. 
The mica and the inner edges of the 
commutator bars adjacent to mica will 
be pitted out as much as ‘%y or %% in. 
deep where the open circuit is located. 
Emergency repairs would be to connect 
bars between which mica is pitted ouf 
together and thus close the circuit again 
through the armature. 

If, upon close examination, no signs 
as above stated can be found, by con- 
necting a battery and buzzer as shown 
in Fig. 9 and testing with a telephone 
receiver it can be located as follows: The 
telephone receiver leads are held on 
adjacent bars of commutator all the way 
around; where the circuits are good the 
hum in the receiver will be of practically 
the same tone, but when the leads span 
an open circuit a very decided increase 
of sound will be heard. 

If the coil in which the open circuit 
exists is located but repairs can not be 
made, or if the coil has been discon- 
nected due to a ground, and it is im- 
portant that the armature should be put 
in operation it can be repaired tempor- 
arily as follows: Assuming for instance, 
that the armature has a two-circuit pro- 
gressive winding with 87 bars in the 
commutator, (referring to Fig. 10), the 
throw of a coil on the commutator is 1 
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to 44; that is, one end of one coil con- 
nects to bar No. 1 while the other end 
of the same coil is joined to the 44th 
bar. Assume the coil connected to bars 
2 and 45 gets grounded. Disconnect 
both ends of coil as shown at “X” which 
leaves-the armature open circuited. Then 
connect the 2d and 3d bar together also 
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CORRECT AND INCORRECT POLARITY 


the 44th and 45th. The armature will 
now run but at a somewhat increased 
speed. 

1 f:—Sparking may also be due to 
some mechanical action which disturbs 
the brush contact at a particular point in 
each revolution of the armature, such ‘as 
a badly laced belt, a defective tooth in a 
pinion or gear, loose bearings, wide var- 
iations of load during each revolution of 
armature such as is frequently encount- 
ered in the operation of air compressors 
and reciprocating pumps, brushes sticking 
in brush holders or an unequal spacing 
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Test LAMP CONNECTIONS AND THE SET- 
TING OF BRUSHES 


of these parts, spring tension on brushes 
too weak, or brushes too short so that 
poor contact is made on commutator. 
Close observation and study will detect 
many of these defects and generally 
speaking the only cure is to remove the 


cause. 

1 g:—Open circuit in shunt field. An 
open circuit in a field coil is generally 
due either to a lead breaking off close to 
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the coil, or to a ground which burns of 
one or more wires. In case of a broken 
lead the insulation on the coil can usy. 
ally be cut back so that the lead can be 
spliced out, and in case of a ground 
that has burned one or more wires jn 
two, by noticing the way the wires lie in 
the layer the ends can be connected to. 
gether, which will close the circuit 
through the field. This may cut out 
several turns or even layers of one coil 
and yet the motor will operate very sat- 
isfactorily, although it will cause the tem. 
perature of the fields to increase some- 
what. 

1 h:—Wrong connections. ‘The im. 

proper connections between motor and 
starting apparatus often made by inex. 
Perienced men may cause vicious spark- 
ing, excessive speed or even failure of the 
armature to start at all. No fixed or set 
rules can be laid down that will apply to 
all makes of motors used for various 
purposes, and started under different con- 
ditions. A general idea may be had as 
to how to connect a motor from Fig. 1. 
Notice that the shunt field is wound from 
fine wire and is connected across the 
line, the series field on the other hand, 
is wound with heavier wire and is in 
eries with the armature. Also notice 
that the armature must have a certain a- 
mount of resistance connected in series 
with it for starting. This is the function 
of the starting. rheostat. 

1 i:—Excessive overload. This has no 
remedy except removal. 


How OVER-HEATING MAy BE CAUSED 


2:—Over-heating of motor. 

2 a:—This may be due to open circuit 
in shunt field (especially in a compound 
wound motor) and running it as a series 
motor. A part of the remedy given in 
1 g can be applied. To locate open cir- 
cuit in shunt field circuit, connect up a 
test lamp as shown in Fig. 6 and touch 
the terminals of field coil with those of 
the test lamp. If the lamp burns the coil 
has a closed circuit, but if not it is 
open circuited. In cases of emergency 
a jumper of proper size can be connected 
across the defective coil and motor will 
run at an increased speed. Close atten- 
tion must be given the motor, especially 
if well loaded up to its capacity, as it will 
heat considerably. 

2 b:—Over-heating due to open circuit 
in starting rheostat. Referring to Fig. ! 
if an open circuit should develop 
at a point between the 3d = and 
4th contact button, the motor would not 
start until the contact lever had passed 
this brake in the resistance. Then in all 
probability it would start, drawing an ex- 
cessive current from the line and causing 
heating due to shunt field circuit being 
open at the point of interruption. 

Temporary repairs would be to connect 





by 


Cl 















December 7, 1912 


the armature and shunt field leads to- 
gether. This would cause motor to start 
with a jump, after the lever had passed 
the break in resistance which would be 
objectionable for some classes of work. 

2 c:—Over-heating due to other caus- 
es. With a short circuit in one or more 
of the shunt field coils, those remaining 
cool are defective. Over-voltage will 
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cause heating; all coils being equally 
affected. Reversed polarity will also 
cause an excessive rise of temperature. 
A rough commutator, poor brush contact, 
armature rubbing on poles and tight fit- 
ting bearings will all have a like result. - 


GROUNDS AND WRONG POLARITY 


3:—Grounds. 

3 a:—I d covers most grounds that 
are found in general. 

4:—Wrong polarity. 

4 a:—Wrong polarity only occurs 
when field coils are changed or replaced. 
To an inexperienced man all coils look 
alike. They are consequently put in and 
connected alike with the result that the 
polarity is frequently reversed. If no 
compass is at hand a very simple one 
can be made with a small piece of steel 
wire 2 or 3 inches jong. Mark one end 
so that it can be easily identified, sus- 
pend from the middle on a thread and 
proceed to test as follows: Apply proper 
amount of current to field coils by put- 
ting full line voltage across the shunt 
windings, and for series coil testing a 
temporary resistance must be connected 
in so as to reduce current to full load 
amount. Test each kind of coils separ- 
ately. After current is applied take a 
short hold of the thread and suspend 
wire fairly close to face or near ends 
of coil, and note which end of the wire 
is attracted. Every other coil should at- 
tract the same end of the wire, while 
adjacent coils must attract its opposite 
ends. Both series and shunt windings 
on one magnet must be of the same pol- 
arity and attract the same end of the 
Wire, except on some_ special motors 
where the series coils oppyse the shunt. 
Fig. 3 shows the correct arrangement of 
polarity while Fig. 4 and 5 are frequently 
found and are both wrong. 

5:—Excessive speeds. 

5 a:—Excessive speeds may be caused 
bv excessive voltage. 

5 b:—Open circuit in shunt field cir- 
cuit, see 2 a, 2 b and 1 g. 
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5 c:—Reversed polarity, see 4 a. 

5 d:—Wrong setting of brushes, see 
¥ CG 

5 e:—A badly short-circuited field coil 
can generally be detected by the temper- 
ature it attains compared to the good 
coils, it remaining cool while the temper- 
ature of the others will increase. Where a 
volt-meter is at hand the drop of voltage 
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across each coil is the most reliable test 
to make. In a 4-pole motor the drop of 
voltage across one coil should be very 
close to one-quarter of the voltage across 
the line. If the drop varies much from 
this, one may expect it to be defective. 
The decrease of voltage across the ser- 
ies field coils is very low, and unless a 
low reading meter is used and care- 
ful observations made the result obtained 
may be very deceptive. 


FAILURE OF ARMATURE TO OPERATE 


6:—Armature fails to start. 

6 a:—Wrong connections, see Fig. 1 
and Par. | h; also Fig. 2 where starting 
rheostat and motor are connected to one 
side of line only. 

6 b:—Open circuit in rheostat or shunt 
field, see 1 g, 2 a and 2 b. A motor 
with this defect will start under light 
load when nearly full voltage is applied 
to armature causing vicious sparking. 
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6 c:—Tight bearings, armature down 
on poles, too much friction in line shaft- 
ing or machinery driven, see 2 c. 

6 d:—wWrong polarity, see 4 a and 
Fig. 5. The correct connection or polarity 
is shown in Fig. 3, and wrong polarity in 
Figs. 4 and 5. When coils are connected 
as in Fig. 5, armature will refuse to 
start. 

6 e:—Short circuited armature. Only 
the test connections shown in Fig. 8 can 
be used to locate short circuit in com- 
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mutator or in armature coils themselves. 
The trial is conducted the same as de- 


scribed in 1 e. When the defective coil 
is reached practically no hum will be 
heard on the receiver. 

6 f:—Grounded armature, field coils 
or brush holder, see 1 d. 


OTHER DEFECTS 


Other defects that will develop from 
the too liberal use of oil are: commu- 
tators grounding, brush holders ground- 
ing, field coils grounding. If bearings 
are filled up too full the oil will run out 
at the ends and be drawn into the com- 
mutator or back end of coils, which will 
all sooner or later cause serious trouble. 

Loose bolts should never be overlooked, 
bearings are many times battered out in- 
stead of worn out, poles get loose and 
come down onto the armature, causing 
burn-outs. Loose connection-bolts fre- 
quently cause trouble. Brush tension 
should be closely watched as serious 
sparking can frequently be cured by 
more tension. When replacing old worn- 
out brushes with new ones the tensions 
should be carefully adjusted. The dis- 
tance that the brush holder is set from 
commutator should be watched; this dis- 
tance should never exceed 3 in. 

A neglected motor will, sooner or later, 
cause endless trouble and delay. No 
means is as sure to secure long and sat- 
isfactory service from one of these ma- 
chines as eternal vigilance and attention 
to minutie. Probably no device for 
furnishing power exists which is as thor- 
oughly dependable and reliable, day in 
and day out, rain or shine, as a properly 
constructed and properly cared for elec- 
tric motor. 








The Hoisting Engineer 


T don’t want to boast nor nuthin’, 
But I've got this much to say: 

Tf it wasn’t for me that knows my biz 
There'd be much hell to pay— 


For I lowers the miners and hoists ‘em, 
too, 
Some several times a day. 

A human life don’t count for much 
When it’s off in some foreign land: 
But it means a lot when you're here on 

the hoist 
With that human life in your hand— 
And multiply that by the number on shift 
And you'll see just how I stand. 
A little mistake and they'd hit the 
sheaves, 
Or land in the watery sump: 
Or spatter around on the plates and 
suides 


With nary a chance to jump— 
But_instead of that I lands ‘em safe 
With scarcely a jolt or bump. 


T drops the cage to-a station floor 
So even and accurate, too, 

That a car rolls on without a jolt 
The way it was meant to do. 


And when she is loaded T hoists her up 
Like a limited train goes through! 


Now T don’t want to boast nor nuthin’, 
But, as T began to say, 
T reckon a job like mine is worth 


The price that the bosses pay— 
For I hoists the miners and lowers ’em 
down 
Some several times a day. 
—Berton Braley, in “Saturday Evening 
Post.” 
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Gas Ignition by Electric Sparks 


My first tests of the readiness of gas 
to ignite from the sparks of alternating 
current were made at 40 periods with 
coal gas and air and with the same den- 
sity of mixture (11 per cent.) through- 
out. To avoid disturbing effects, pure 
sine-wave forms were used. The cur. 
rents required for ignition were all much 
greater than the direct currents at the 
same voltages, the ratios of alternating 
to direct current being as shown in 
Table I. 








TABLE I.—RATIOS OF LEAST ALTERNAT- 
ING TO LEAST DIRECT IGNITING CUR- 
RENTS. COAL-GAS AND AIR, 11 PER 
CENT.; 40 PERIODS, NON-INDUCT- 

IVE CIRCUITS 





Volta. ....6.: 50 100 | 200 | 300 | 400 500 


Ratios -—| 3.0 | 4.9 | 6.2 | 9.0 | 10.8 | 12.5 
D.C. | 





Alternating current may be much less 
likely to cause gas ignitions than direct, 
although when open sparking does gcecur 
the current is generally in excess of the 
minimum values found here. 
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An interesting result followed the ad- 
dition of small inductance (0.0025 hen- 
ry) to the circuit. At the higher volt- 
ages, the least current which would ig- 
nite gas was perceptibly, but not greatly 
increased by inductance. At 200 volts, 
the difference due to inductance was 
greater although the ratios between al- 
ternating and direct current were much 
the same, but at 100 volts there was evi- 
dence of an unexpected drop. At 50 and 
25 volts, the gas was more readily fired 
than at 100. 

THE IRREGULARITY OF AMPERE-VOLT 


CURVES WITH ALTERNATING 
CURRENT 


No variation in the conditions, such as 
polishing the poles or making fresh mix- 
tures of gas and air, changed the result, 
the significance of which will be further 
discussed later. 


The flattened form of 


By W. M. Thornton* 


A direct current will ignite 
gas at a much lower amperage 
than alternating current and is 
therefore in a manner less safe. 
A high frequency current re- 
quires a higher amperage than 
one of low frequency for gas ig- 
nition and to that extent may be 
regarded as more safe.. As the 
electromotive force fluctuates in 
an alternating current, the dura- 
tion of the spark is an important 
factor. 





| 














*Professor of electrical engineering, 
Armstrong College, Newcastle-upon- 
Tyne, England. 

Note—Concluded from issues of Nov. 16 
and Nov. 23. 


the curve suggests some instability simi- 
lar to that familiar in the liquefaction of 
gases by compression, which is still more 
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clearly brought out by the curves of 
Figs. 8 and 9. 

With copper rods, under the same con- 
ditions of frequency and density of mix- 
ture, the addition of the same inductance 
produced a similar divergence in the 
curves of Fig. 2 at about the same cur- 
rent, but both noninductive and induc- 
tive curves now show a flattening begin- 
ning at about 200 volts, as the voltage is 
lowered. Both curves are remarkably de- 
flected between 50 and 100 volts, and 
again at the higher voltages. 

There is clearly some critical condition 
introduced by the use of alternating cur- 
rent in all these cases, or rather a third 
factor of equal importance with voltage 
and current. The influence of inductance 
on the iron curve further suggested that 
time might be this factor, and that the 
shape of the curves might be greatly 
affected by the frequency of the current. 


THE INFLUENCE OF MATERIAL OF 
TERMINALS 

Frequency is not, however, thc only 
important factor, for the currents in Figs, 
1 and 2, although similar, are not identi- 
cal and the difference is still further 
brought out in Fig. 3 for nickel poles. 
The least igniting currents here are less 
than for either iron or copper, and so 
differ from the results with direct volt- 
ages. 

There is also in this case a remarkable 
sensitiveness to the composition of the 
gas. Curve A of Fig. 3 is for coal gas. 
Curve B, taken during the coal strike, 
when using gas largely composed of 
water gas, shows that in this case larger 
currents were required for ignition. The 
calorific value of the gas was little re- 
duced, but the proportion of higher hy- 
drocarbons no doubt was. 

The currents with iron and copper 
poles were not affected by the change and 
one is led to suggest that the well known 
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catalytic activity of nickel had some in- 
fluence on the result. Despite the fact 
that carbon monoxide is reduced catalyti- 
cally by nickel to methane, as demon- 
strated by Sabatier, and that, as will be 
shown, methane is readily ignited by arcs 
from nickel poles, the currents required 
were clearly in this case higher. The ab- 
sence of higher hydrocarbons may, [to 
some extent, explain the difference. 


RAPIDLY DECREASING INFLUENCE OF PER- 
CENTAGE ON BOTH SIDES OF A 
MAXIMUM 


On the flat part of the curve of Fig. 3 
the current is little affected by voltage. 
The portion between 120 and 200 vy: 'ts 
was, therefore, suitable for the examia- 
tion of the influence of change of © r- 
centage of gas with alternating current 
similar to the experiments made for di- 
rect currents. The results are given in 
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Fig. 4, and it is now seen that the char- 
acieristic flattening at the bottom of the 
curve obtained with direct current is 
nearly obliterated in the case of methane, 
and entirely so in coal gas. 

This may be interpreted as showing 
that the time element is now predominant, 
and that it is the relation between the fre- 
quency of the current and the time of ex- 
plosion which is here important. The 
curves of Fig. 4 approximate to para- 
bolas, and that of coal-gas might well be 
taken for the “time of explosion” itself. 

Before, however, examining the influ- 
ence of frequency further, the trials were 
repeated in methane. The curves of Fig. 
5 for this gas with iron poles are of the 
same type as those for copper and nickel 
8 T 
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poles in coal gas, but the flattening is 
prolonged to much higher voltage. The 


Practical significance of this is shown’ 


by its influence on the ratio of the least 
igniting currents in methane and coal- 
gas, also given in Fig. 3. 

With alternating currents at working 
frequencies, methane begins to be safer 
than coal gas at voltages above 200, the 
ratio rising to as much as 8 to 1 between 
800 and 1000 volts. 


CopPpER POLES AT LOWER VOLTAGES SAFER 
THAN IRON 


With copper poles (Fig. 6) and at low 
voltage, the currents are rather greater 
than with iron; at the higher voltages 
they are lower, but the curves are very 
similar in shape. The difference between 
these and nickel (Fig. 7) is remarkable. 
Both with coal gas and methane, the ig- 
niting currents are much lower with 
nicel than with iron or copper poles. 

This is more clearly the case at volt- 
ages above 500, the point at which active 
ion’ zation due to the high-voltage gradi- 
€nt across the incipient arc-gap is the 
Cor‘rolling factor in starting ignition. 
Tho flat part continues to higher voltages 
in .ethane than in coal gas, as in the 
Pre ious cases. 
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LEAST IGNITING CURRENTS AT VARIOUS 
FREQUENCIES 


Good sine-wave forms were available 
from large machines at frequencies of 
20, 40 and 80 periods a second and the 
various voltages were obtained by group- 
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ing a series of 3- and 2'.-kilowatt trans- 
formers as desired. The trials were made 
in 9.36-per cent. mixtures of methane 
and air, with small iron terminals and 
noninductive circuits throughout (Fig. 8). 


TABLE IIl.—INFLUENCE OF FREQUENCY ON 
LEAST-IGNITION CURRENTS. METHANE, 
9.36 PER CENT.: ATMOSPHERIC PRESSURE 














| 
Frequency 20 40 60 SO 
Volts Amperes} Amneres} Amperes} Amperes 
50. 8.00 &.50 ; 
100. 3.80 5.00 14.0 15.00 
200.... 3.00 3.50 12.0 14.00 
400... 2.20 3.25 6.5 | 41.50 
600. : 0.70 3.00 5.0 | 9.60 
800. 0.35 2.00 ou 8.00 
¥,000....... 0.25 0.40 0.3 5.75 
1,200. .... 0.20 0.25 0.2 1.40 
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The influence of increase of frequency 
in raising the least igniting current, when 
the frequeney is low, is marked: There 
appears to be a critical point between 40 
and 50 periods and at about 100 volts. 
The figures are given in Table II for 
ready comparison. 


WHEN THE SPARK IS BROKEN IT IS HARD 
TO RENEW IT 


As previously mentioned, the initial 
period of induction always recorded in 
experiments on gaseous explosions pro- 
vides an explanation of the influence of 
frequency of ignitions of the kind con- 
sidered. The full “time” of explosion is 
rarely less than 0.05 sec., and the period 
of induction is generally of this order. 
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When the contacts are separated, the 
arc which is formed has to restart itself 
across the gap after passing through its 
zero value, and unless the air is being 
strongly ionized, a small gap suffices to 
prevent the arc from restarting. If the 
break begins when the current is just 
passing through zero value, there will be 
no arc at all; if at a crest or maximum 
value, the arc is greatest at the start, but 
is falling as the poles are separated; and, 
unless the initial current is sufficient to 
have strongly ionized the gap, the cur- 
rent on reaching zero will be unable to 
reform the arc in the opposite direction. 
The most favorable point in the cycle for 
the break to take place, in order that an 
arc should be formed with minimum 
energy, is on the rising side of the cur- 
rent wave. 

It is evident that at the lowest circuit 
voltages, the: current must be large in 
order to cause ignition by the liberation 
of a greater number of ions from the 
materials of the terminal. When, how- 
ever, the maximum voltage gradient ap- 
proaches 40,000 per cm. as it does on a 
500-volt system at 0.017 cm. length of 
arc—that is, within a third of a period 
at a frequency of 40—the arc will be 
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maintained whatever the current may be, 
and small currents then ignite the gas. 

At voltages between these limits of 
ionization by large currents on the one 
hand or high voltage on the other, the 
igniting current must be controlled by 
both; and since it has been shown that 
there is in the case of methane an evi- 
dent relation between duration of arc 
and current required for ignition, the 
simplest expression taking account of 
duration and voltage is that the current 
is inversely proportional to the product 
of voltage and time of duration. 


THE SPARK DURATION IS A DETERMINING 
FACTOR IN ALTERNATING CURRENTS 


Fig. 9 has been drawn from the dura- 
tion of sparks at different voltages, which 
I have determined, and it will be seen 
that there is a close similarity between 
the curve for nickel and that of the ig- 
niting currents. The curves for iron and 
copper are also ef interest, showing as 
they do the dip observed first in Fig. 1 
for iron, and to a less degree in Fig. 2 
for copper. ‘ 
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Fic. 8. INFLUENCE OF FREQUENCY ON 
IGNITING CURRENT IN 9.36-PER CENT. 
MIXTURE OF METHANE AND 
Air. IRON POLES 


The reason why this type of curve is 
not obtained from direct-current arcs is 
that voltage is there the controlling fac- 
tor, as shown by the approximation of the 
direct-current curves to hyperbclas. The 
influence of the alternation of the cur- 
rent can, in fact, be regarded as that of 
a time filter or screen which retards the 
influence of voltage and brings out that 
of time of duration of the arc. 

The influence of this is most noticeable 
in the case of nickel, which both in shape 
and relative position in the curves of 
Fig. 9 agrees in general with the experi- 
mental currents. The first approxima- 
tion to the direct-current curves where 
I = current, V = voltage and S = dura- 
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tion of spark in seconds is, J varies as V 


and to the alternating-current curves of 
, , : ] 
Fig. 1 to 9, is J varies as vs 


THE HIGHER THE FREQUENCY THE MORE 
CHARACTERISTIC THE CURVE 

It is probable that the fact of alterna- 
tion has less influence with longer periods 
of induction. This can, in fact, be shown 
experimentally by working with very 
dilute mixtures in which the time of ex- 
plosion is much longer. Using a 6.5 per 
cent. mixture of coal gas and air, the 
curves of Fig. 10 were obtained, at fre- 
quencies of 40 to 80, and it is now seen 
that the lower-frequency curves are ap- 
proaching the limit of the direct-current 
type, whilst the higher have all the 
characteristics of the alternating-current 
type under discussion. 

It may be concluded that when the 
duration of an arc approaches the period 
of induction, in a gaseous mixture, ig- 
nition becomes increasingly difficult. All 
the foregoing results are for currents 
in circuits opened by a single clean 
break. 

INFLUENCE OF PHYSICAL ACTION IN THE 
TERMINALS 

If explosive ignition is controlled by 
ionization in the immediate neighborhood 
of the spark, it should be influenced not 
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Fic. 9. APPROXIMATION TO THE CURVES 
OF ALTERNATING CURRENTS. ORDI- 
NATES INVERSELY PROPORTIONAL 
TO PRODUCT OF VOLTAGE AND 
TIME OF DURATION OF ARC 


only by the composition of the gas but 
also by the physical properties of the 
wires which affect the flow of either 
electrical or thermal energy to it. 

The three which may clearly have in- 
fluence are the electrical and thermal 
conductivities and the melting point of 
the metal, for the exposure of fresh 
surface must depend upon the last. Re- 
garding ionization as relatively propor- 
tional to the current passing in the spark, 
the least current should be directly pro- 
portional to the resistivity of the metal, 
for the flow to the surface exposed 
through the action of the arc must ex- 
perience the same resistance as the nor- 
mal steady current. 
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The extinguishing influence of co 
metal surfaces on flame is well know: 
We may, then, as a first approximatio; 
take the required current to be direct!: 
proportional to thermal conductivity. |»; 
the same way the higher the meltino 
point, the greater should be the curren 
to expose the same area of fresh surface: 
and Wiillner and Lehraann’s observation 
that ignitions occurred at the melting 
point indicates a close relationship be- 
tween them. The products of these thre= 
are given in Table III. 
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TABLE III.—PHYSICAL CONSTANTS OF 
TERMINALS 
Melting 
‘point, in deg. | 
C. 
Resistiv- — - 
7 Con- 
ducti- 
| vity, | 
Material | o M M?P |Ratios 
Iron.......| 19.9x10 | 0.115 1,505 | 344 | 2.16. 
Nickel....} 11.8x10 | 0.142 1,435 | 241 | 1.5) 
Copper...j 1.6x10 | 0.918 1,084 | 159 | 1.60 
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RENTS FOR A 6.5-PER CENT. MIXTURE 
OF CoAL GAS AND ArR. FORTY 
AND EIGHTY PERIODS. IRON 
POLES 


A RouGH AGREEMENT BETWEEN THEORY 
AND EXPERIMENT 

It will be seen that their order of mag- 
nitude is that of the positions of the 
curves for iron, nickel and copper when 
conducting direct current at medium volt- 
age. In order to compare them more 
closely, it is necessary to find points 0” 
two curves the ordinates of which are 
proportional to two of these products, and 
to observe the position of the third. 

The ratios of the three products for 
copper, nickel and iron are 1, 1.51 and 
2.16, respectively. This is the sequence 
found in coal gas with direct currents. 
and the point where the ratio of copper ' 
iron is 2.16 is at 60 volts. The ratio there 
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for nickel is 1.16, the currents being: 
copper, 0.8; nickel, 1.3; iron, 1.75 am- 
peres. 

This approximate numerical agreement 
can at the best be little more than 
accidental, considering the assumptions 
made; but that the order of the three 
metals is the same as above, points to a 
simple relation of the kind suggested. In 
the above, the diameter of the nickel rod 
was less than that of the others, although 
all were small; the current should, there- 
fore, have been less rather than greater 
than the calculated value. The possi- 
bility of catalytic action has also to be 
considered. 


SPEED OF IONIZATION 


With regard to the gas, ignition is 
probably a question of intensity of ioniz- 
ation in the first place, and secondly of the 
speed of diffusion of ions into the gas. 
The difference between the ignition of 
coal gas and methane is no doubt partly 
caused by the presence of hydrogen in 
the former. 

O. W. Richardson has shown that “the 
energy of the ions, both positive and 
negative, emitted by hot metals is the 
same as that of a molecule of gas at the 
temperature of the metal.” In the case 
of the break-spark, the activity of ioniza- 
tion must be much more intense than this, 
in order that a volume sufficient to main- 
tain self-ignition should be ignited by so 
small a source. 

Ionization by alpha rays has_ been 
shown by Prof. Bragge to be greater in 
pentane and ethylene (constituents of 
coal gas) than in methane or air, and 
with alpha, beta and gamma rays it is 
from four to five times greater. This is 
in itself sufficient to account for the’ ob- 
served difference in sensitiveness to ig- 
nition of coal gas and methane by any 
means such as an electric spark, which 
gives rise to direct ionization. 

For the same voltages, the ignition of 
gaseous mixtures by direct currents 
would appear to depend chiefly upon the 
material of the terminals, and ignition 
by alternating currents upon the nature 
of the gas. 

Summary—tThe results group them- 
selves under three heads. The first deals 
with the influence of direct-current 
break sparks on ignition; the second with 
the change in the least igniting current 
produced by altering the proportions of 
gas and air; the third with ignitions by 
alternating current, and the influence of 
frequency. The least igniting direct cur- 
rents are roughly proportional to the re- 
ciprocal of the voltage. 

Methane is not so readily ignited as 
coal gas in mixtures of the same per- 
centage, but in the most explosive mix- 
tures the difference is small. The ignit- 
ing currents are found to be rising linear 
functions of the diameter of the rods, ihe 
rate of change with diameter being the 
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same in each case. The energy of the 
least spark to ignite gas is found .o be 
about 0.1 joule. 

The time of duration of the spark at 
first increases, then decreases, and rises 
again with the voltage. The influence of 
varying the proportions of the gas and 
air is marked. The ign:ting currents for 
coal gas and methane have in each case 
the same type of transition, which can 
be accounted for by regarding the re- 
sult as the combined effect of the “time 
of explosion” and the dilution of the ex- 
plosive mixture by excess of either con- 
Sstituent. 

There is a great difference between 
the least alternating and direct currents 
which will ignite gas, the former hav- 
ing much higher values and a re- 
markable curve of variation with volt- 
age. This is shown to depend upon the 
frequency, period of induction, and volt- 
age, ignition being much more difficuit at 
the higher frequencies used. 

It follows that the use of low-voltage 
alternating currents for signalling pur- 
poses gives a much greater margin of 
safety than is possible in direct-current 


working. 
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What Shall We Discuss 4 


Several months ago a discussion 
on ‘‘The Best Method of Attack- 
ing a Mine Fire’’ was started in 
Coal Age. During the weeks this 
question was debated, we printed 
32 letters from experienced coal- 
mining men, and there is no 
doubt but that much light was 
thrown on this most important 
problem. 


At the present time we are run- 
ning a discussion relative to the 
question, ‘‘Should Mine Fans be 
Built Reversible.’’ In our issue 
this week we print Letter No. 26, 
and there is still more to come. 


The point is just this: These 
fdiscussions have proved so inter- 
esting and instructive that we in- 
tend to continue them with 
greater frequency than hereto- 
fore, and we earnestly request 
that our readers write us stating 
their choice of a subject for open 
debate. 


We want these suggestions at 
once—not in a week or a month— 
and we will send our check for $3 
to that subscriber who first men- 
tions the subject we select next 
for discussion. All letters will 
be numbered in the order of their 
receipt, and the subject most 
favored by our readers will be 
chosen first. The question rank- 
ing second in popular request 
will be brought up for debate 
later. 


The name of the person making 
the successful suggestion will be 
published, unless we are request- 
ed to withhold this information. 
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Protection of Mining Machine 
Cables and the Men 
Handling Them 


By Epwarp J. McTicue* 


Nearly all electrical mining and drill- 
ing machines, when shipped from the 
factory, are well protected with fuses or 
one of the numerous types of circuit- 
interrupting devices which break the 
current at the machine in case of over- 
loads or short-circuits. While this gives 
protection to the machine if maintained 
in proper working order, it affords none 
whatever to the supply cable or the men 
who have to handle it. 

A short-circuit in the cable between 
the machine and the feederline invari- 
ably results in its being either severely 
damaged or entirely destroyed, due to the 
large amount of current which then 
passes it, burning the insulation and in 
some cases fusing together the wires of 
which it is made up. 

This class of electrical cables are sub- 
jected to severe usage and short-circuits 
are unavoidably of frequent occurrence. 
The results are heavy bills for renewals 
which form a large item in the main- 
tenance cost of all mines using this type 
of mining and drilling machines. 

Cases are numerous, also, where the 
men handling mining-machine cables have 
been seriously burned by such _ short- 
circuits occurring while they were thus 
engaged. 


THis DANGER CAN BE ELIMINATED 


This trouble can be entirely overcome 
by placing a fuse, with a current-carry- 
ing capacity 50 per cent. greater than 
that normal to the machine, on the cable 
at the point where it taps onto the feeder 
line. This will protect the cable as 
well as the men handling it and will iso- 
late this conductor from the rest of the 
feeder system in case of, trouble. 

A fuse, placed as above, will reduce 
the possibility of fires and explosions 
caused from the arcing which always 
takes place on nonprotected cables when 
a short-circuit occurs. 








Employers’ Liability and 

Workmen’s Compensation 

Our second article on Compensation 
and Liability laws has been held over 


until next week, due to lack of space for 
general matter in this electrical issue. 





It has been suggested that it would 
be a good plan for the United States 
Geological Survey to complete its class- 
ification of the different varieties of coal 
by correlating the seams of the various 
states, which at present have different 
names in each state. 

*Chief electrician, Ebensburg Coal Co., 
Colver, Penn. 
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In the British Isles is a lively organi- 
zation known as the Association of Min- 
ing Electrical Engineers, which is so 
large that it has organized branches 
to facilitate the meeting of its mem- 
bers. I call attention to this fact, be- 
cause in the United States mining elec- 
trical engineers are few and far between 
We have usually either left the care of 
matters electrical to a handy man of all 
work or we have put it in charge of a 
mechanical engineer. 

It is interesting to note that the virile 
body of electrical experts, just mentioned, 
did not come into existence because 
there was no combined mining and me- 
chanical engineering institute in which 
electricians could enter as is the case in 
America. It arose simply becapise the 
electrification of collieries was one of the 
predominant facts of modern mining. 

I mention this, before introducing J. T. 
Jennings, the chief electrical engineer of 
the Philadelphia & Reading Coal & Iron 
Co., because we are still wondering why 
electrical engineers are to be found at 
some plants and whether they are really 
needed at others. The need of electrical 
engineers is not duly felt. We do not 
realize that we need them because we 
get along with antiquated equipment. 
Not that the electrical companies are un- 
able and unwilling to put us in the fore- 
front of progress and economy, but be- 
cause our mechanical engineers, or with 
small concerns, our general managers, 
are afraid and rightly afraid to install 
machinery of which they know nothing. 

J. T. Jennings was born 37 years ago, 
of British mining stock, in the city of 
Scranton. He was one of six sons, four 
of whom still have remained true to the 
coal-mining profession and are promi- 
nently connected with large coal com- 
panies in the anthracite fields. 

He started his electrical work under 
Col. W. A. May, the veteran manager of 
the Erie operations. - Here he remained 
two years getting an insight into mining 
practice. There are a number of people 
who hope to get the qualifications of an 
electrical engineer by what they falsely 
term practical experience. Others there 
are who hope to get the requisite knowl- 
edge from books. 

Mr. Jennings was not attracted by 
either method as a final resort. He pre- 
ferred to go to the General Electric Co. 
and to learn there how to manufacture 
the machinery and instruments which he 
expected to handle. He served four years 
in the shops and electrical departments, 
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J. T. JENNINGS 


three years of which were at Schenectady 
and one at Lynn, Mass. After leaving 
the General Electric Co. he returned to 
the Erie operations, where he remained 
for two years. He then left to accept the 
position of electrical engineer with the 
Davis Coal -& Coke Co., in West Vir- 


ginia. 
Not only competent but friendly, as 
willing to impart information to his 


subordinates as he had been ready to 
absorb it from his instructors, J. T. Jen- 
nings soon made a change in the condi- 
tions at the Davis power plants and 
brought the operations up to a high elec- 
trical standard. After two years Mr. Jen- 
nings was put in charge of both depart- 
ments of the coal company and carried 
both titles on his still youthful shoulders. 

It is not generally known that J. T. 
Jennings was seriously considered for 
the position of superintendent of mines, 
but his youthful appearance defeated 
him. He had the nickname of the “Young 
Engineer,” and had it not been for his 
youthful appearance it is certain that a 
good electrical expert would have been 
spoiled to make a mining superintendent. 

While with the Davis Coal & Coke Co. 
he doubled the capacity of the Thomas 
plant and designed and installed the 
electrical equipment of the Coketon and 





Henry Collieries. And it was during his 
stay in West Virginia that Mr. Jennings 
invented the combination lag-screw trol- 
ley-wire hanger, interchangeable for rock 
and timber. The hanger is extensively 
used in mine-trolley construction today, 
and both the General Electric Co. and 
the Ohio Brass Co. are using the device 
He also initiated the tandem electric loco- 
motive system of hauling coal, thus re- 
ducing the labor cost of transportation 50 
per cent. over heavy grades. 

In 1904 he left the Davis company to 
accept the position of electrical engineer 
with the Philadelphia & Reading Coal & 
Iron Co. At that time this concern had 
no electrical machinery in operation. 
Since then 30 per cent. of its collieries 
are equipped with electricity, which is 
used for hoisting, haulage, pumping, ven- 
tilating, stationary-motor work and light- 
ing. 

Mr. Jennings is an enthusiast in his 
work. If it had not appealed to him 
forcibly, he would never have entered the 
profession; for at the time when he left 
the Erie there were permanently em- 
ployed around the coal mines, or engaged 
in a consulting capacity, no electrical 
engineers earning large salaries, or en- 
joying the approval of the public. 

The electric current and its use, de- 
velopment and control were the ends he 
sought. Whether a knowledge of elec- 
trical science would bring money and 
position, he did not know. His interest 
was not in his “career,” but in the ends 
to be achieved. He was an enthusiast 
then, and the interest he had in his pro- 
fession has never waned. 

He delights in doing the type of work 
which endures. Slipshod construction he 
does not favor. It is better to avoid any 
construction which is not reliable. The 
loss of time, the expensive expedients re- 
sulting from a breakdown, make scamped 
work costly and exasperating. 

He sees that all machinery is kept in 
good order, and if anything is wrong, he 
knows what is needed. It is a stock joke 
about the mines to say of a clever re- 
pairman that he understands the machine 
like the man who made it. But it is no 
joke with Mr. Jennings. He may not 
have made that particular machinery, the 
repair or operation of which he is direct- 
ing, but he has made many devices 
similar to it—the forebears, so to speak, 
of the machine under consideration. 

He has worked for a long time and 
with success on the design of a lamp to 
be worn in the caps of working miners. 
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tion of coal-mining practice, and the ex- 
pression of independent thought calcu- 
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Ignition of Gas By Sparks 


The tendency in America has been to 
use direct current at the face in mining 
work, whereas the European custom is to 
use alternating current for almost all 
purposes. Consequently the investiga- 
tions of W. M. Thornton in England, 
which tend to show the superior safety 
of alternating currents in the presence 
of gas, are of extreme ‘interest. 

For instance, a non-inductive iron cir- 
cuit of 240 volts, direct current, will ig- 
nite a 9.36 methane mixture when the 
amperage is only 0.40. But if alternating 
current is used at a frequency of 20 
periods per second, the least igniting cur- 
rent is abeut 2.8 amperes. Raising the 
frequency rapidly increases the safety, 
the least igniting current being about 4.7 
amperes at a frequency of 40, 10.9 at a 
frequency of 60, and 13.5 at a frequency 
of 80. 

The curves accompanying Dr. Thorn- 
ton’s article indicate that with percent- 
ages of methane lower than those which 
give the most complete combustion, some- 
what larger currents may be used with 
safety. Especially will that be found true 
in all probability near the lower limit of 
explosibility, viz., 4.25 per cent. More- 
over, a further safety can be obtained 
where copper is used. 

But it is clear that only trifling cur- 
rents like those used for signaling pur- 
poses could be kept within the limits of 
safety. Consequently, while we are 
probably justified in saying that alter- 
nating current is safer than direct, it is 
equally clear that motors and electric 
mining machines cannot be safely used in 
a gaseous atmosphere unless guarded by 
protective devices, whether they be actu- 
ated by alternating currents of high fre- 
quency or direct current. It is for this 
reason that we welcome what light has 
been thrown on these devices by the 
Bureau of Mines. 

It is interesting to note that with a 
low voltage, a large current is needed to 
ignite gas. On the other hand, no matter 
how much we reduce the current, there is 
always a voltage which will explode the 





gas mixture. This seems to be true both 
of alternating and direct current, for the 
voltage is the leading characteristic. 

The experiments bring out clearly the 
importance of the inductance of the cur- 
rent. It is true that a direct current 
traveling in a circuit however full of 
solenoids does not have any inductance 
while the current is unbroken. As soon, 
however, as the circuit ts severed, the 
current drop takes place, and the mag- 
netic lines of force formed by that drop 
induce a current in the original direction 
and the duration of the spark resulting 
from severance is extended. This is why 
a simple circuit is more likely to cause 
a gas ignition than one which has coils. 

The duration of a spark in a _ non- 
inductive circuit seems to have a maxi- 
mum for each different metal. Thus the 
spark of a copper terminal seems longest 
at 50 volts, whereas iron and nickel ter- 
minals give the most lasting spark when 
the electric pressure is 100 volts. 

When less voltages than these figures 
are being used, the currents needed for 
ignition rapidly because the 
duration of the spark speedily decreases 
and its energy has to be augmented by 
greater current strength. 
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Remedies For Electrical 
Troubles 


The failure of even some of the small- 
er pieces of electrical apparatus about a 
coal serious losses. 
Generally speaking, such contingencies 
may be foreseen, and if the proper steps 
be taken, the moment of absolute refusal 
to operate may be delayed until perma- 
nent repairs can be made. 


mine may entail 


On another page of this issue there 
appears an article entitled “Remedies for 
Electrical Troubles,” which covers the 
emergency cure for most of the ailments 
to which small direct-current motors and 
generators are subject. So thorough and 
concise is this short treatise that we be- 
lieve it might better be studied than 
hastily read by all who are in any way 
responsible for the successful operation 
of this class of machinery. 
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Carbo-Electric Conversion 


The expression, carbo-electric conver- 
sion, has been coined to visualize an in- 
dustry which is as yet hardly in exist- 
ence in America, but which in the future 
will absorb the greater part of the activi- 
ties of the coal field. The large installa- 
tion now being erected at Hauto by the 
Lehigh Coal & Navigation Co., represents 
a condition which is exceptional and can 
hardly be considered as showing the 
trend of present thought. 

We are hearing much about hydro-elec- 
tric conversion, but it hardly arouses 
more than passing interest among coal 
men. Competition with gas, oil and water 
power has existed for so long and has in- 
jured the coal business so little that the 
scheme by which the potential energy of 
water is turned into electricity for trans- 
mission does not fill the coal operator 
with disagreeable portents. , 

But it is time that the managers of the 
coal mines consider the*¥ importance of 
certain hydro-electric plants which are 
being built or at least projected in the 
heart of the coal fields, in places where 
carbo-electric plants could well take their 
places. 

Among other instances, on the New 
River, the Appalachian Power Co. has 
two dams construction which 
are to supply electrical energy not only 
to Roanoke and Saltsville, Va., and to 
Bluefield, W. Va., but even in the heart 
of the coal regions at Pocahontas, Welch 
and Coalwood, W. Va., passing the large 
number of prosperous coal operations 
which line either bank of the Elkhorn and 
Tug Rivers. 


under 


The operators whose slack coal is, for 
many months in the year, a drug on the 
market should not overlook this tempt- 
ing source of profit. Around many min- 
ing plants, electric street cars, power and 
lighting plants are found in operation. 
Many of these buy run-of-mine coal, 
which is shipped to them by railroad at 
a comparatively high freight. The cost 
of the freightage could be eliminated and 
the coal used could be slack of merely 
nominal value if a central power station 
were established at the mines. 

The cry of the villages of the coal 
fields that fuel is cheap near the mines is 
only relatively true. The cost of power 
and of heat in the coal regions should 
be so low that all other centers of in- 
dustry should be neglected except those 
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which have water power. Only those 
manufactories utilizing materials foreign 
to the coal regions and too bulky for 
ready transportation, or making fabrics 
too delicate to endure the smoke of the 
coal districts, should be located beyond 
the power radius of the coal mines. 

The operators have taken an unbusi- 
nesslike stand. The markets have de- 
manded large coal of pure quality and 
the salesman has been content to supply 
what was wanted. There has been little 
desire to induce the customer to take 
what he did not demand and the result 
has been that the operator has had to 
give away his slack and thus abandon an 
important source of profit. 

The mine owner should have taken an 
interest in the burning of smaller grades. 
He should have aided exhibitions of 
slack-burning grates and furnaces. He 
should have backed the Bureau of Mines 
in its investigations instead of regarding 
the combustion of coal as no concern of 
his. But he snould have concerned him- 
self even more with the possibility of 
using the slack himself, thus securing 
not merely the price of lump coal for his 
inferior sizes, but also a large part of 
the cost of freight formerly paid by the 
customer. 

It is strange that a Nova Scotian has 
exhibited to us in America the better 
method. We have known it for years and 
might have followed it. But when it 
rained, it was too wet to fix the roof; 
when it was fine the repair was not 
needed. When the prices of coal sunk, 
so that the operator lost money, he could 
not afford to install a central power sta- 
tion. When trade flourished, he was mak- 
ing so much money he must fain buy 
more mines. So it has continued; good 
times made him spread his operations 
and when the rainy day occurred, he 
did well to keep what mines he had from 
the ever-present sheriff. 

It is to be hoped that now business is 
brisk, the operators will learn intensive 
operation and not seek such an extension 
of their interests that every new develop- 
ment will starve for want of pecuniary 
fostering. But today when most operators 
are looking for promising investments 
in backward states, it would be well for 
them to remember that the chances to sell 
power are brightest in those common- 
wealths which have long been developed. 

The salesman of a coal corporation 
should have two objects instilled into 
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him, the first to induce the coal consumer 
to move where he can get coal or power 
without paying tribute to the railroad, and 
second to convince him that if he will not 
move his place of business, he will do 
well to put moving grates and mechanical 
stokers in place of his handfed outfit. 

Our methods today furnish a brilliant 
example of how work ought not to be 
done. The assertion of Brandeis that the 
railroads are losing a million dollars a 
day is spectacular i1 the extreme, but 
we hesitate to deny that the stated ineffici- 
ency is not duplicated at our coal mines. 
Perhaps if the ground is looked over 
with care, by eliminating the services of 
the railroads, we may effect an economy 
almost equal to that which Brandeis has 
indicated. 

It is true that legislation has hampered 
proper development, because we have 
zealously restrained all corporations from 
engaging in omnibus operations, either 
by actual legislation or by narrowing the 
terms of recent charters. We have even 
prevented breweries in some states from 
selling surplus ice. 

How much we could learn from Bel- 
gium, for instance, where a company has 
just been formed for the purpose of cok- 
ing coal, selling the product and the by- 
product, turning some of the waste heat 
into power, converting the power into 
electricity for sale and for the operation 
under company control of docks at Gand. 
We do not, of course, suppose this is a 
solitary instance, nor that such enter- 
prise and broad incorporating powers are 
by any means, confined to Belgium. 

In the State of Victoria, a firm has 
been organized to mine brown coal, con- 
vert it into power and to transmit elec- 
trical energy to Melbourne. Of course, a 
company could do this in almost any state 
in this confederation, but it would not 
be allowed, at least in most states, to 
sell the coal mined under the same char- 
ter under which it sold power and light. 

The world moves. When we passed 
our restrictive legislation, no coal com- 
pany made power for itself and electricity 
was not transmitted. The electorate only 
intended to prevent companies from en- 
gaging in enterprises which were not in- 
cidental to mining. It is time that legis- 
lation took cognizance of new needs and 
it is the duty of operators to see that the 
powers so sorely needed by consumers 
and operators alike, are granted by the 
legislatures of every state. 
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Scenes from West Virginia Strike 























Striking Miners Tenting in the Fields | | Militiamen Preparing to Clear Rail- 
Along Paint Creek road Tracks 
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(Strikers ina Tented Town Supplied by | "A Cabin Creek Riflewoman on Guard 
the Miners’ Union | | ____ Before Her Tent 
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A Town of Tents With the Vacated Gen. Elliott and a Group of Eskdale 
Village in the Distance Workingmen 
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Discussion by Readers 


Comment, Criticism and Debate upon Frevious Articles, and Letters from Practical Men 














Should Mine Fans be Built 
Reversible 


Letter No. 25—Every mine manager 
and employer of labor wiil agree with 
me that the use of alcoholic stimulants, 
even in a moderate way, is detrimental 
to good company work; but they will be 
equally willing to admit that there are 
times when the proper use of the same 
alcoholic stimulants is most beneficial 
and, perhaps, may be considered a life 
saver. The question whether a mine fan 
should be built reversible or not seems to 
me to be in the same catagory with the 
above. 

It is my opinion, based upon practical 
experience and personal observation, that 
the flow of air through a mine, caused 
by a ventilating an, should never be re- 
versed, in the general operation of the 
mine; and that, even in case of acci- 
dent, the air current should not be med- 
dled with or reversed, except after care- 
ful consideration by the officials in charge. 
However, there are times when the re- 
versal of the air current may mean the 
saving of a life or lives. 

Such a case was brought to our at- 
tention by E. H. Weitzel, manager of 
the Colorado Fuel & Iron Co., Letter 
No. 16, Nov. 16, p. 691. I am personally 
aquainted with the facts in that case. The 
question is therefore a proper one: Should 
we condemn a thoroughly satisfactory 
mechanical design and installation, be- 
cause of the possible incompetency or 
ignorance of the officials in charge ? There 
is absolutely no reason for reversing a 
mine fan without good and _ sufficient 
cause, simply because of the fact that 
it has been built to be operated in either 
direction. 

F, P. BAYLEs, Supt. 
Carbon Coal & Coke Co.” 
Cokedale, Colo. 





Letter No. 26—I have followed with 
much interest the discussion in COAL 
AGE, on reversible fans. Letter No. 16, p. 
691, Nov. 16 gives two instances, occur- 
ring within a brief period of time, when 
the reversible fan was the means of sav- 
ing both life and property. Letter No. 
13, p. 653, Nov. 9, also cites two other 
occurrences that illustrate the value of 
the reversible fan. Letter No. 15, p. 691, 


Nov. 16, however, regards the reversible 
fan as a menace to safety, and this in 
face of recorded facts that have shown 
where the reversible fan has been the 
means of saving both life and property. 


Although the writer last mentioned ad- 
mits that theoretically the reversible fan 
is a good safeguard, he states that he 
never had occasion to reverse the fans 
that he had installed; and, calling to 
mind where some men have used poor 
judgment in reversing the fan, he feels 
justified in pronouncing the reversible 
fan a “‘menace to safety.” He speaks 
of eliminating the “if,” but he must ad- 
mit that there are instances where if the 
fan had not been reversed life and prop- 
erty would have been lost. 

An incident that happened at the 
Weaver Mine of the Victor-American 
Fuel Co., at Gibson, N. M., Dec. 1909, 
will illustrate my point. No. 1 Weaver 
had been abandoned and No. 2 Weaver 
was being ventilated by the No. 1 fan. 
A fire started about 10 a. m., in the old 
No. 1 mine, close to the intake air-course 
of No. 2 mine. It proved to be a very 
stubborn fire to fight. 

The mine was working two veins, with 
only 6 ft. of strata between them; and, 
at the point where the fire started, the 
roof had fallen to the upper vein and 
this fall was heavily timbered. The fan 
was producing 75,000 cu. ft. of air per 
minute, which rapidly carried the fire 
onto the air-course. At the point where 
the roof had fallen, the coal and timbers 
were quickly ignited. The superintendent 
and foreman were both in the mine at 
the time, but were not aware of the fire 
until the smoke reached the 3rd. right 
workings. They at once gave instruc- 
tions to get all the men out of the mine 
as quickly as possible, at the same time 
notifying the general superintendent of 
the trouble. 

The three officials, after a brief con- 
sultation, decided to at once reverse the 
fan. There were 250 men in the mine at 
the time, and a large number of these 


"had already been overcome by the gases 


and smoke that reached them from the 
fire before the fan was reversed. The re- 
sults showed later that this prompt re- 
versing of the fan was the means of sav- 
ing the lives of many men. 

I frankly admit that there are con- 
ditions that must be carefully considered 
before reversing the fan, but these 
should be discussed when everything is 
in good shape. If mistakes are made by 
reversing the fan when it should not have 
been reversed, the responsible party and 
not the fan should be criticised. 

D. H. SOMERVILLE, Supt., 
The Victor-American Fuel Co. 
Gibson, N. M. 


Bituminous Coal Mine 
Reports 


Referring to the article, “Bituminous 
Coal-Mine Reports,” CoAL Ace, Nov. 9, 
p. 639, in which reference is made to the 
reports of mine foreren under the Act 
of June 9, 1911, and firebosses under the 
Act of May 15, 1893, permit me to state 
in connection with this matter that, after 
the passage of the Act of June 9, 1911, 
the chief of the Department of Mines 
prepared and had printed books for the 
use of the mine foremen and the assist- 
ant mine foremen in making their reports 
of the conditions found in the mine when 
making their daily tour of inspection or 
the inspection after each shift. 

These blankbooks were arranged ac- 
cording to the new law, which requires 
the mine foremen to make a daily record 
of the condition of the mine as to health 
and safety, and a weeklv record regarding 
the quantity of air in circulation, and the 
assistant mine foreman to make a record 
at the end of each shift as to the safety 
of the working places visited by him. The 
books were sent to the mine inspector, 
for distribution to ali mines; and the 
inspectors were instructed to impress 
upon the mine officials the necessity for 
keeping the records in accordance with 
the requirements of the law. These books 
are kept in the mine office, at the mine, 
for examination by the inspector and by 
any person working in the mine, such 
inspection to be made in the presence of 
the mine foreman. 

It would seem frem the article to which 
I have referred that these books had 
been prepared by the mine inspectors, 
which is not the case. They were pre- 
pared by the chief of the Department of 
Mines, in accordance with the require- 
ments of the Act of June 9, 1911, and 
sent to the inspectors for distribution, as 
stated. 

The book for recording the reports of 
the firebosses, also prepared by the chief 
of the Department of Mines, under the 
Act of 1893, will soon be superseded by 
a new form, which is now in prepara- 
tion. We appreciate very much the pub- 
licity you have given this important work 
of the mine officials; and it is a matter 
of satisfaction to the department to he 
able to state that the uniformity so much 
desired in these reports has, to a great 
degree, been attained. 

FRANK HALL, Deputy, 
Department of Mines 
Harrisburg, Penn. 











December 7, 1912 


Carbon Monoxide and the 
Safety Lamp 


I was interested in the question asked 
by Fireboss, CoaL AcE, Oct. 12, p. 510, 
and the answer-there given. The question 
was as follows: 


Please describe the nature of flame 
and explain why a lamp flame will burn 
more brightly when carbon monoxide is 
present in the atmosphere. 


You answer this question by giving an 
illustration that explains the action of 
flame in the presence of carbon monoxide. 
This answer I consider good authority on 
a subject of this kind. However, Techni- 
cal Paper No. 11, issued by the Bureau of 
Mines, and written by George A. Burrell, 
p. 4, states as follows: 


The author is aware that some mining 
men are of the opinion that a percentage 
of carbon monoxide below that which 
is immediately dangerous, perceptibly 
brightens or lengthens the flame of a 
lamp, but he knows of no characteristic 
of carbon monoxide that would warrant 
such an opinion. 


The paper then gives a possible explan- 
ation of the brightening or the lengthen- 
ing of the flame, suggested by J. W. Paul, 
mining engineer of the bureau. 

The answer given in CoAL AGE and the 
remarks in Mr. Burrell’s paper are so 
much at variance that an explanation is 
due. Confusion of this kind, coming 
from men who are known te be authori- 
ties, places students preparing for ex- 
amination, in an uncertain position. 

To answer the question acceptably, the 
student would have to be acquainted with 
the preference of the board of examiiners; 


and know whether they took the bulletins’ 


issued by the Bureau of Mines as au- 
thority, or whether they considered cor- 
rect the answer usually given in our min- 
ing textbooks and the explanation in COAL 
AGE. 

My own experience has taught me that 
carbon monoxide is the most dangerous 
gas to be found in coal mines; that it is 
not easily detected, and that men become 
sick and are often overcome and do not 
know the cause. We had an instance of 
this here in Illinois some time ago. Three 
men went into a mine as a rescue corps, 
after the occurrence of a severe explo- 
sion, in which a number of lives were 
lost. The three men provided themselves 
with safety lamps; and in their anxiety to 
find if any men were still alive in the 
mine, they passed beyond the last open 
crosscut and ahead of the air A little 
later another rescue corps was organized 
to go in search of the first party. They 
were careful, however, not to get ahead 
of the air. The bodies of the three men 
were found where they had fallen, and 
their lamps were still burning. 

This experience taught me that it was 
not safe to explore a mine and depend 
upon the safety lamp, because it contin- 
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ues to burn in an atxnosrhere fatal to life. 
It is well known that the lamp will burn 
in a percentage of carbon-monoxide gas 
that is fatal to breathe. The paper issued 
by the Bureau of Mines is ably written 
and is replete with information regarding 
the detection of carbon-monoxide gas. In- 
asmuch as the answers are so much at 
variance, I would be pleased to have the 
results of tests made by mining engineers 
who have laboratories and can give the 
percentage of carbon-monoxide gas that 
can be detected by the flame of the lamp. 
J. D. 
Peoria, III. 


[It will be remembered by readers of 
CoaL AGE that this same question was 
raised by one of our correspondents and 
answered Apr. 27, p. 953. The question 
asked, at that time, by correspondent, 
was in relation to the answer given to 
an examination question, in CoAL AGE, 
Mar. 9, p. 720. The question read as 
follows: 

Describe the action of the different 
gases on the flame of a safety lamp. 

In speaking of carbon-monoxide gas, in 
answer to this question, the usual length- 
ening and brightening of the flame were 
described briefly, and it was stated “the 
cap formed by this gas is not clearly 
visible.’ The answer stated, further, 
“However, it is unsafe to rely wholly 
on these indications for its detection. 
Other means should be used, as the blood 
test or the canary or mouse test.” 

In this connection, we desire to re- 
fer our readers, again, to the explanation 
of the effect of carbon monoxide on 
flame, as given on p. 953, Apr. 27; and 
to the further explanation of the bright- 
ening of the flame when this gas, or fine 
coal dust, is present in the atmosphere, 
as given on p. 510, Oct. 12, to which 
our correspondent now refers. 

We do not wish to criticize Mr. Bur- 
rell’s paper, issued by the Bureau of 
Mines. In most respects, the statements 
it contains are correct, and we consider 
the paper a valuable addition to mining 
knowledge. There is seldom a paper 
written that deals in valuable details and 
is progressive that cannot be justly 
criticized in one respect or another. If 
this were not true, there would be no 
value in discussion. 

The subject of mine gases is one that 
we are all studying with deep interest. 
Referring to Mr. Burrell’s paper, Mr. 
Dunlop considers it at variance with our 
explanation on p. 510. The two points 
in question are: (1) The statement of 
Mr. Burrell that “some mining men are 
of the opinion that a percentage of car- 
bon monoxide below that which is im- 
mediately dangerous, perceptibly bright- 
ens or lengthens the flame of a lamp, but 
he knows of no characteristic of carbon 
monoxide that woul warrant such an 
opinion.” (2) The suggested possible 
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explanation of the cause of the brighten- 
ing of the flame due to “a larger propor- 
tion of oxygen in the air, etc.” 

We think the statement errs in assum- 
ing that “mining men” or textbooks have 
ever thought or claimed that the flame 
test was a reliable means of detection for 
carbon monoxide; although there is 
hardly any question or doubt but that 
this gas both brightens and lengthens the 
flame of a lamp, as explained in all 
textbooks, and that this effect is pro- 
duced, in degree, by very small per- 
centages of the gas. Attention, however, 
has been repeatedly drawn to the fact 
that it is never safe to rely on the flame 
test for carbon monoxide, but that the 
mouse test or blood test should be used 
always when entering a place where 
carbon monoxide is expected or may be 
found. 

In regard to the second point, namely, 
the suggestion that the increased bright- 
ness of the flame is due to entering a 
place in which the proportion of oxygen 
in the air is larger than it was in the 
place previously explored, causing the 
wick flame to burn, for a while, with 
increased intensity. The paper states 
correctly that “as the oxygen content of 
an atmosphere decreases, the flame of 
an oil lamp burns more dimly until, at 
17 or 17.5 per cent. of oxygen, the flame 
is extinguished.” Again, the paper states 
“ oy. . . . . carbon monoxide, in quan- 
tity sufficient to produce a cap, usually 
accompanies a deficiency of oxygen and 
an excess of nitrogen, so that the lamp is 
extinguished before it can show a cap.” 

It is difficult to understand, in com- 
paring these two statements, how a de- 
ficiency of oxygen accompanies the pres- 
ence of carbon monoxide, and yet the 
increase of oxygen is offered as an ex- 
planation of increased brightness of the 
flame. Certainly, men of experience in 
mines know when they are entering 
fresher air, and would not mistake the 
increased brightness, at such time, as an 
indication of an unsafe atmosphere. Also, 
it is difficult to understand the suggested 
extinction of the lamp before the cap 
appears on the flame, and the statement 
that a sufficient quantity of gas is present 
to produce a cap. These statements are 
incongruous, to say the least. 

We do not believe the old mining text- 
books are inspired; but, on the other 
hand, accepted statements should not be 
set aside hastily without sufficient proof 
that they are in error. 

Much of the work of the Bureau of 
Mines is necessarily progressive, in which 
fact lies its value. It is the province of 
the technical press to discuss suggested 
explanations and theories and voice the 
opinions of their contributors. In the 
meantime, let examining boards and can- 
didates preparing for examination follow 
the well beaten paths, in preference to 
accepting untried statements. 
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The Motor Car in Rescue 
Station Work 
SPECIAL CORRESPONDENCE 

In Great Britain the practice has been 
adopted of establishing in a district where 
there is a group of collieries, a central 
rescue station, from which the rescue 
brigade. and necessary apparatus can be 
transported to any required scene of op- 
eration within its effective range. A con- 
siderable amount of ingenuity has been 


transport of the men and materials to the 
actual shaft where an accident has oc- 
curred. In some cases the local railways 
are made to serve a very good purpose 
in this respect, but a system of much 
greater flexibility is necessary if a rescue 
station is to obtain its maximum degree of 
usefulness. 

For this reason the gasoline motor car 
has come into use, and the illustrations 
show a type of equipment which has been 
adopted in the Aberaman and Rhymney 


cylinders, four pulmotors, or automatic 
breathing apparatus, an ambulance kit 
and tools. 

Fig. 1 shows the external appearance of 
the Aberaman car, while Fig. 3 illustrates 
on the Rhymney car, the location of the 
stowage space for the various portions 
of the outfit. The great degree of com- 
pactness which has been obtained is at 
once apparent. 

Fig. 2 shows the same car with the 
outer doors opened so as. to afford easy 
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RHYMNEY VALLEY RESCUE STATION 
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Fic. 1. ReEscuE Motor CAR OF THE ABERAMAN STATION 


expended in the proper equipment of such 
rescue stations, both fur the purposes of 
iraining and also for their effective oper- 
ation in times of accident. 


A Motor CAR CAN Be MADE TO CARRY 
SUFFICIENT MEN AND EQUIPMENT 


One of the most important problems 
in connection with such work is the quick 


Valley rescue centers. Both these cars 
were built by the Lacre Motor Car Co., 
Ltd., of London, and the chassis of both 
are of the standard two-ton type, fitted 
with 38-hp. engines. 

These vehicles can each accommodate 
11 men forming the rescue brigade, and 
have separate compartments for 11 sets 
of Draeger breathing outfits, four oxygen 
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Fic. 3. RHYMNEY VALLEY RESCUE STATION Motor CAR SHOWING 
LOCATION OF EQUIPMENT 





Fic. 2. CAR OF THE RHYMNEY VALLEY STATION WITH 


SipE Doors OPEN 


and immediate access to the equipment 
carried. The cars are also fitted with a 
well, which is accessible from the inter- 
ior by four hinged doors in the floor and 
this well contains potash cartridges and 
hand lamps. At the side of the driver’s 
seat there is an arrangement for carry- 
ing the pump and two fire extinguishers. 








Hookworm Disease 


J. W. Pryor, professor of anatomy and 
physiology in the Kentucky State Uni- 
versity, has been greatly interested in the 
question of hookworm disease and will 
give a paper on this subject as it applies 
to miners at the forthcoming meeting of 
the Kentucky Mining Institute. He will 
show how easily the local doctor can 
detect the disease and how he can cure 
it; also what the operator should do to 
prevent its existence in his camp. 

Dr. Pryor has slides which he will use 
at the meeting and will have the hook- 
worm ova (eggs) and worms exhibited 
under several microscopes. This is the 
manner of diagnosing this disease. 

It would be profitable for the coal com- 
panies to send their doctors to this meet- 
ing in order to enable them to become 
perfectly familiar with a disease which 
is easily controlled. 
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A New Electric Lamp 
By David J. GRIFFITHS* | 


Even under every favoring condition, 
coal mining is dangerous, and inefficient 
illumination is one of the important fac- 
tors adding to its risks. The ordinary 
miners’ oil lamp gives a poor light, under 
the most advantageous circumstances, 
and in a wind or where the air is be- 
fouled, the illumination it affords is 
wholly inadequate. 


THE OPEN LIGHT IS TROUBLESOME AND 
INSUFFICIENT 


Moreover, the miners’ torch lamp de- 
mands considerable attention, the wick 
often needing to te trimmed and pulled 
up and the reservoir requiring replenish- 
ment. The metliods by which a lamp is 
kept burning at its best are not under- 
stood by the green hand, and even when 
every care is taken, the lamp does not 
show a sufficient light for examining the 
roof or the coal with the result that, on 
the one hand, accidents and deaths and, 
on the other, dirty coal are chargeable to 
the insufficient light afforded. 

When timbering, the oil lamp is most 
inefficient, especially when cribbing on 
the top of a 3-set piece, to a height of 20 
to 25 ft. If water happens to drip from 
the roof, the conditions are worse. In 
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against roof-falls, which was given by a 
brighter light. 

The open torch and safety lamp, alike 
in kind, though not in degree, befoul the 
atmosphere in which they burn. In fact 
the carbon dioxide they create, when in 
small quantity, is important rather as a 
measure of the foulness of the air they 
have contaminated, rather than for the 
harm it will do in itself. 

In the room-and-pillar system of min- 
ing, every working place is more or less 
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MINER’S ELECT SAFETY LAMP SHOWING 
LIGHT, BATTERY, HOLDER AND BELT 
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of Rack 


CONNECTIONS FOR CHARGING BATTERIES OF LAMP 


driving mules, the demand for the elec- 
tric light is imperative both on account 
of the need of penetrating the darkness 
well in advance, when traveling at speed 
and because the wind resulting from the 
rapid progress reduces the intensity of 
an open light so that it is of little value. 


THE OPEN LIGHT IS DANGEROUS AND 
INSANITARY 


In the West, another disadvantage is 
that an open lamp is apt to set fire to 
brattices and brattice cloths with unfortu- 
nate results to life and property. And in 
all gaseous mines, an open light is not 
safe. In many mines, unprotected lamps 
have been retained because of the preju- 
dice felt against groping in the darkness, 
and because it was well known that a 
safety lamp did not afford the security 





_*Mine inspector, The Victor-American 
fuel Co., Trinidad, Colo. 


ahead of the air, while the smoke from 
lamps is carried along the face in long- 
wall workings. Hence it is apparent that 
the light of the future will not be one 
which will emit obnoxious odors. 

The lamp illustrated herewith has been 
used in the Hastings mine for eighteen 
months. The light is furnished by a 2.8- 
volt tungsten bulb of % cp., but, with a 
reflector behind it, it will throw a beam 
of light of 4 cp. The battery has a rate 
of discharge of 0.5 ampere for 12 hr., but 
as the lamp only uses 0.25 ampere it 
will run for twice as long, when using 
71 per cent. of the rated voltage of the 
cell. The battery contains sulphuric acid 
as an electrolyte, and is incased in a 
hard-rubber shell. The arrangement of 
the batteries on the charging rack and 
the nature of the connections is made 
plain in the accompanying chart. 

A company, known as the Miners Elect 
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Safety Lamp Manufacturing Co., of 
Hastings, Colo., has been formed to 
manufacture the lamps. 

The incorporators are A. E. Thompson, 
Jas. Cameron, D. H. Reese, D. J. Griffith 
and Jos. Gaymay. 








Mining Meetings 
CoaL MINING! INSTITUTE OF AMERICA 


The winter meeting of the Coal Mining 
Institute of America will be held in Pitts- 
burgh, Penn., Dec. 18 and 19. In addi- 
tion to the president’s address and a 
discussion on rib drawing by machinery. 
Papers wili be presented by the follow- 
ing members: William Seddon, Eugene 
B. Wilson, R. D. Hall, Thomas W. Daw- 
son, Dr. W. R. Crane, A. C. Fieldner, E 
B. Guenther, A. P. Cameron and G. R. 
Delamater. Prof. H. D. Pallister will 
read W. R. Crane’s paper on the “Bering 
River Coal Field, Alaska.” 


W. Va. CoAL MINING INSTITUTE 


At the coming winter. meeting of the 
West Virginia Coal Mining Institute, to be 
held at Parkersburg, Dec. 10 and 11, spe- 
cial arrangements have been made, the 
Business Men’s Association of Parkers- 
burg, codperating, to make the social side 
of the meeting attractive. A large at- 
tendance is desired. 








Pittston Coal Mining Institute 


The fifth annual banquet of the Y. M. 
C. A. Mining Institute, of Pittston, was 
held Saturday evening, Nov. 30, in the 
State Armory. 

The invocation was delivered by Rev. 
J. Vinson Stephens, and after the dinner 
had been disposed of, W. P. Jennings, 
president of the institute, introduced as 
toastmasier, Judge John M. Garman, of 
Wilkes-Barre. Following a song by a 
quartette composed of Harry Morgan, 
J. H. Morgan, Haydn G. Jones and An- 
drew McCready, Judge Garman called on 
Thomas Thomas, mining superintendent 
of the Lehigh Valley Coal Co., and ex- 
County Treasurer John W. Griffith, of 
Nanticcke, for addresses. In the course 
of the evening, the history of the Pitts- 
ton Mining Institute was reviewed. 

The mining-institute movement was be- 
gun in the bituminous field, and when 
plans were made to extend the movement 
to the anthracite region, Pittston was 
chosen as the best place to begin. While 
the growth of this particular branch has 
not been all that might have been de- 
sired, yet from Pittston were sent men 
who have formed institutes through the 
anthracite field, the total membership of 
which is now about 7500 men. 

Abcut 900 men were present at the 
banquet, which was served by members 
of the mining institute. Music was fur- 
nished by the Thistle Orchestra. 
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Inquiries of General Interest 
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Guarding Trolley Wires in 
Mines 


The new bituminous-mine law of Penn- 
sylvania is explicit in regard to all elec- 
trical installations in mines. It requires 
that the underground trolley wires shall 
be properly protected at all landings and 
partings where men are required to work 
regularly or where men must pass under 
the trolley or other bare power wires, 
whenever these wires are placed less than 
6'. ft. above the top of rail. The law 
specifies that this protection may consist 
in channeling the roof and suspending 
the wire in the cut so formed; or, the 
wire may be protected by placing boards 
on each side of it in such a position 
that accidental contact with the wire will 
be avoided. 

In the mine of which I have charge, we 
channel the roof wherever conditions war- 
rant. But where the roof is too hard 
or cutting the roof is liable to cause a 
fall of slate, we guard the wire with 
boards. Our methcd is te bore holes in 
a 6-in. board, at distances apart corres- 
ponding to the distances between the trol- 
ley hangers. This board is placed flat 
up against the roof, allowing the end of 
each extension bolt to stick through the 
hole in the board. The board is held in 
place by a large nut, which is screwed 
on the end of the extension bolt, with an 
insulation washer above it between the 
nut and the board. It is an easy matter 
then to nail sideboards to this roofboard, 
so as to properly protect the wire. 

Timber does not last long in our mines 
and is expensive. I would like to ask if 
there is a better method of guarding the 
trollev wire, or a metal guard made spe- 
cially for the purpose. 

RoBERT J. MCTAGGART. 

Marsteller, Penn. 

The new bituminous-mine law (1911) 
requires the proper protection of the trol- 
ley or other power wires, in a mine, at 
all exposed points. such as landings, sid- 
ings or partings, or wherever men are 
required to pass under the wire. The law 
also requires that the trolley wire shall 
be protected at all points where the dis- 
tance from the wire to any portion of the 
locomotive may be less than 12 in. It 
should not be a very expensive operation 
to protect these points, either by channel- 
ing the roof cr by constructing a wooden 
trough somewhat similar to that described 
by our correspondent. 


In the accompanying figure is shown 
such an arrangement with, however, a 
bell-shaped dome commonly used in mine 
work to guard against roof drippings. 





Roof Suspension --.. 
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WOODEN TROLLEY GUARD USED WITH OR 
WITHOUT BELL-DOME HANGER 


There should always be an insulation 
washer placed above the nut holding the 
roofboard in place. This will provide 
for the proper insulation of the boards 
should these become wet. The box trough 
can be used with or without the bell- 
shaped dome as desired. 

We know of no metal trough manufac- 
tured for this purpose. Information in 
regard to this can undoubtedly be had 
by writing manufacturers -of electrical 
equipment of this description, say The 
Ohio Brass Co., Mansfield, Ohio. 





Automatic Mine Doors 
Electrically Operated 


I desire to ask if there are in use 
any automatic mine doors operated by an 
electric switch, thus allowing of the pass- 
age of the mine cars and avoiding the ex- 
pense of a trapper employed to open and 
close the door at the passage of each car 
or trip. 

I see many mines where small doorboys 
are employed to open and close the doors, 
at the passage of each car or trip. Since 
this work is dangerous work for the boys 
employed, and entails a considerable ex- 
pense that should be avoided, it seems to 
me that there should be some practical 
mechanical device by which mine doors 
would be opened and closed automatic- 
ally, to allow the passage of cars. My 
suggestion is that this work should be 
performed electrically. I would like to 
ask if such a device is known or used in 
any mine in this country. 

CuHar_ces A. MITKE. 

Bisbee, Ariz. 

Our correspondent has drawn attention 
to an interesting subject. It is well known 


that there are many mechanical devices 
designed to open and close a mine door 
for the passage of cars or trips. To our 
knowiedge, there are no such devices that 
are electrically operated. 

The chief danger to which automatic 
mine doors expose underground car driv- 
ers is the failure of the door to open at 
the moment and as fully as is required, 
for the passage of the cars, Many a 
driver has been killed by tne failure of an 
automatic mine door to open. An elec- 
trically operated door would, perhaps, be 
subject to the increased danger of the 
electric current failing or being shut off, 
or a fuse blowing. Any automatic device 
for this purpose is subject, also, to the 
unavoidable danger that a trifling fall of 
roof slate behind the door would not per- 
mit the door to open and no signal of 
danger would be given to the approaching 
Criver. 

We would suggest. that, in any case, 
if such an installation was made autc- 
matic. it should be provided with danger 
signals that would give suitable warn- 
ing, at a safe distance from the door. It 
might be well, in providing such an in- 
stallation, to arrange it so that the door 
would be opened twice, by the automatic 
cperation of switches by the approaching 
cars, while still at a safe distance from 
the decr. This would show the driver 
that the device was working safely. Or, 
if it would not require too much of a 
derangement of the ventilating svstem, 
the door could remain open unti! after the 
passage of the cars, instead of cpening 
twice. In any case, there should be sig- 
nal Jamps displayed on the entry that 
would indicate that the current was still 
flowing. 

Coa AGE will be glad to hear any sug- 
gestions from superintendents and fore- 
nien, along this line; and to see an ex- 
pression of opinion in regard to the feasi- 
bility of such an electrical system. 








Distributing Stone Dust 


Is there a machine for distributing 
dust in mines? INQUIRER. 

Rock Springs, Wyo. 

The only machine in use for this pur- 
pose is the one described by Samuz! 
Dean, CoAL Ace, Nov. 30, p. 756, who 
ascribes the credit for its production and 
introduction in mines to W. J. Murry. 
vice-president and general manager »f 
The Victor-American Fuel Company. 
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Examination (Questions 


Selected from State Examinations, or Suggested by Correspondents 











Special Electrical Examination 
Suggested Questions 


Ques.—Name the four simple units 
employed to measure a current of elec- 
tricitv; and explain each briefly. 

Ans.—--The four electrical units are: 

1. The ampere, which measures the 
volume, commonly termed the strength of 
the current. 

2. The volt, which measures the pres- 
sure, or intensity of the current. This 
is what is known as the electromotive 
force, in speaking of electricity. 

3. The ohm, or unit of resistance, used 
to express the amount of resistance of- 
fered by a conductor or other medium 
to the flow of a current of electricity. 

4. The watt, or unit of power, used to 
express the power developed by an elec- 
trical current. 

Ques.—What is potential, in electrical 
work ? 

Ans.—Potential is a term that relates 
to the pressure of an electrical current: 
it is synonymous with voltage, with the 
difference that voltage implies the meas- 
ure of the pressure in volts or electrical 
units, while potential describes the same 
pressure (electromotive force) without 
distinct reference to its measure. 

Ques.—What is meant by the drop in 
potential, in speaking of t.ansmitting 
electrical power? 

Ans.—The drop in potential or drop 
in pressure is the loss of potential or 
pressure, due to the resistance of the 
conductor to the passage of the current. 
It may be said that a portion of the po- 
tential is absorbed by the resistance of 
the conductor. 

Ques.—How does drop in potential, in 
electricity, compare with ventilating 
pressure, in mine ventilation ? 

Ans.—The two terms are alike in their 
respective applications. Ventilating pres- 
sure is the pressure required to over- 
come the resistance of the mine airwavs, 
or absorbed by the resistance, in the 
same manner as drop in potential is the 
potential absorbed by the resistance of 
the conductor. They each represent the 
difference between two pressures. 

Ques.—Explain briefly how an electric 
current is measured and how its power 
is calculated. 

Ans.—The strength (amperage) of the 
urrent is measured by an instrument 
uled the ammeter. and the electromotive 
irce is likewise measured by the volt- 
ieter. Both of these instruments are 


introduced into the electric circuit and 
their readings carefully noted. 

The power of the current, in watts, is 
then calculated by multiplying the volt- 
age by the number of amperes in the 
current; thus: 

Watts = volts K amperes 

A horsepower is equivalent to 746 
watts. Therefore, to obtain the corres- 
ponding horsepower of an electric cur- 
rent, divide the product of the volts and 
amperes by 746; the quotient obtained 
is the horsepower; thus, 

_, _ volts * amperes 
Horse power= - 746 

Ques.—What current will be required 
to develop 100 hp. under 250 volts ? 

Ans.—The strength of current, in this 
case, to develop the required power, is 

746 < 100 
250 

Ques.—Explain the terms dynamo, 
generator, motor, in respect to their 
proper use. 

Ans.—The term dynamo is applied to a 
machine capable of converting mechani- 
cal power into electrical power, or vice 
versa, electrical into mechanical. 

A generator is a dynamo used to gen- 
erate electrical power from some me- 
chanical source; while the same dynamo 
driven by electricity and developing me- 
chanical power is termed a motor. 

In 2 generator, the input is mechani- 
cal power and the output electrical; while 
in a motor, the input is electrical and the 
output mechanical. Both are dynamos. 

Ques.—Define what may be properly 
understood as (1) a low-voltage, and (2) 
a high-voltage current, in common min- 
ing practice. 

Ans.—The bituminous-mine law of 
Pennsylvania (1911) has defined a low- 
voltage current, in mining practice, “as 
one in which the conditions of the sup- 
ply cf electricity are such that the po- 
teritial cannot exceed 300 volts. 

The same law defines a high-voltage 
current as one in which the conditions of 
supply admit of the potential exceeding 
650 volts. A medium voltage is defined 
as lying between these two; that is to 
say, the conditions of supply are such 
that the potential will exceed 300 but 
cannot exceed 650 volts. 

It will be observed that on the basis 
defined bv the bituminous-mine law 
(Penn.), as stated above, a current of 
500 volts would be classed as a “medium- 
voltage” current only when safeguarded 
and protected against a possible rise of 





= 298.4, say 300 amperes 





potential above 650 volts from short cir- 
cuiting or any cause whatsoever. When 
not satisfactorily so guarded it must be 
classed as a “high-voltage” current. 

Ques.—What is the distinguishing 
characteristic of direct and alternating 
currents ? 

Ans.—A direct current, in electricity, 
is ore that flows constantly, In one direc- 
tion, through the machine. An alternat- 
ing current is one that constantly changes 
its direction of flow. 

Ques.—Why is an alternating current 
better adapted for the transmission of 
electrical power over long distances ? 

Ars.—Because, owing to the high po- 
tentials possible in an alternating cur- 
rent, a given power can be transmitted by 
using a wire of much less diameter than 
would be required for the transmission 
of the same power by direct current. 

Ques.—What is meant by low-tension 
and high-tension electric fuses, in refer- 
ence to blasting ? 

Ans.—A low-tension electric fuse is a 
detonator cap or exploder in which the 
terminal wires embedded in the fulminate 
are connected by a metallic bridge. gen- 
erally a wire filament, which is heated 
to incandescence by the resistance it of- 
fers te the passage of the electric cur- 
rent. The heat of the wire ignites the 
fulminate and explodes the cap. 

A high-tension fuse or exploder has no 
wire bridge, but its terminals, embedded 
in the fulminate, are close enough to- 
gether to allow a spark to jump from 
one terminal to the other. The spark 
ignites the fulminate, but its production 
requires a current of higher potential 
than is required in a low-tension ex- 
floder. 

Ques.—Mention a few of the most im- 
portant and, at the same time, most suc- 
cessful applications of electricity to min- 
ig, and state which excels in import- 
ance. 

Ans.—Telephone and signaling, haul- 
age, coal-cutting and lighting installa- 
tions, in mines, are all of such great im- 
pertance, and their application to mining 
has been so successful that it is difficult 
to choose between them in this respect. 

It is prebably true, however, that the 
service rendered to mining by the tele- 
phone and signaling systems installed in 
mines is of greater importance than any 
of the other applications mentioned, be- 
cause the others can be replaced by other 
means than electricity, which is not true 
to the same extent of long-distance tele- 

phone and signal systems in mines. 
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Coal and Coke News 


From Our Own Representatives in Various Important 


{ 
} 
Mining Centers | 








Washington, D. C. 


The report of the Isthmian Canal 
Commission which has just been com- 
pleted and made public, gives the first 
authentic information as to just what has 
been done on the isthmus regarding the 
provision of coaling facilities for pass- 
ing vessels. The report states: 

On the assumption that favorable leg- 
islation would be provided, general and 
detailed plans of the terminals were under- 
taken with a view to beginning the work 
of construction as soon as funds should 
become available. The general layout 
of the terminals at the Atlantic and Pa- 
cific entrances to the canal is arranged 
with the object of affording sufficient 
wharves and piers to meet all require- 
ments when the canal is opened, and at 
the same time to permit of extension in 
case future needs so require. In addition 
tc wharf space for vessels, the general 
plan provides the necessary facilities for 
repairing all classes of 
furnishing them with 
and supplies of all 
facilities may be re- 
purposes as well as 


and 
and for 
fuel, fresh water, 
kinds. As these 
quired for military 
commercial, all general plans were sub- 
mitted to the Navy Department for its 
views, which have been followed in the 
final designs. 

The main coaling plant at the Atlantic 
of the canal will be located on the 


docking 


vessels 


end 


north end of the island opposite Dock 
No. 11, at Cristobal, with railroad con- 
nection across the French canal. It will 


be capable of handling and storing 200,- 
000 tons of coal, with a possible increase 
of 50 per cent.; 100,000 tons will be in 
subaqueous storage. The coaling plant 
at the Pacific terminus will be located at 
Balboa, to the site of the dry 

capable of handling 


dock, and will be 
and storing 100,000 tons of coal, with a 
per cent.; sub- 


possible increase of 50 
aqueous storage will be provided for 
50,000 tons. Arrangements are made for 


adjacent 


supplying fuel oil, and four tanks of 
40,000 bbl. capacity each, are under ad- 
vertisement, which will give an _ initial 
storage capacity of 80,000 bbl. at each 


terminus. 

The piers or docks on the Atlantic side 
are to be protected against storms by a 
mole or breakwater extending out in pro- 
lcngation of the line separating the Zone 
from Color. They are to be 1000 ft. in 
length, 209 ft. in width, and 300 ft. apart. 
At present the Panama R.R. Co., to meet 
its own \vrequirements, is engaged in 
building one of the piers, with a slip on 
either side, and a 1000-ft. wharf, together 
with the necessary length of mole or 
breakwater to afford protection. On the 
Pacific side the piers for commercial use 
will be placed at right angles to the axis 
of the canal, with the ends of the piers 
2650 ft. from the center of the 500-ft. 
eanal channel. The piers will be 1000 ft. 


long and 200 ft. wide, with 300-ft. slips 
between the piers. 
one pier is to be undertaken. 
structure 


The construction of 
The super- 
and 


of the commercial piers 


wharves will be one-story steel sheds, 
with a clear height of 25 ft. The sheds, 
of fireproof construction, will cover the 
entire pier except for a space of about 
18 ft. along each side and the outer ends. 
A. track will extend along each edge of 
the piers at floor level, and two tracks 
will run through the center of the pier 
sheds, so depressed as to bring the car 


floor level with the floors of the sheds. 


Much study was given to providing for 
the economical handling and storing of 
freight. 


AN INTERESTING RATE DECISION 


An interesting decision has been ar- 
rived at by the Interstate Commerce 
Commission in the case of the St. Louis 
Blast Furnace Co. vs. the C. & O. Ry., 
et al., and Virginian Ry. Co., et al. In 
summarizing, the opinion says: 


The Commission was of the opinion 
that the charges imposed upon complain- 
ant’s shipments of coke from Page and 
Ansted, W. Va., and Glassport, Penn., to 
Carondelet were neither unreasonable 
per se nor unjustly discriminatory, and 
that they did not subject complainant to 
undue prejudice or disadvantage. We 
did find, however, that the rates col- 
lected on the shipments from Page to 
Carondelet that moved via New Albany, 
Ind., were in excess of the rate lawfully 
applicable thereto, but there is no evi- 
dence that such is the case with respect 


to the shipments here in question. There 
is nothing in the records in the prior 
cases that shows the rates now under 


consideration to have been unreasonable 
or unjustly discriminatory or otherwise 
in violation of the act to regulate com- 
merce, and it follows, therefore, that 
these complaints should be dismissed. 
The complaint in this case,.which was 
filed Feb. 23, 1912, alleges the shipment 
of 236 carloads of coke, in December, 
1909, and May, June and July, 1910, from 
Page, W. Va., to St. Louis, Mo., and that 
the rate of $2.90 per ton collected there- 
and unjustly dis- 


on was unreasonable 
criminatory to the extent that it ex- 
ceeded a rate of $2.23 per ton. Repara- 


tion is demanded in the sum of $4,232.39. 
Most of these shipments moved via the 
Virginian Ry. from Page to Deepwater, 
the Chesapeake & Ohio Ry. from Deep- 
water to Cincinnati, the Cleveland, Cin- 
cinnati, Chicago & St. Louis Ry. from 
Cincinnati to East St. Louis, and the St. 
Louis, Tron Mountain & Southern Ry. to 
Carondelet, Mo. A few of the cars moved 
by way of Louisville, Ky., instead of Cin- 
cinnati, but over the lines above named. 








Pennsylvania 


BITUMINOUS 
Benscreek—The No. 1 mine of the 
Pennsylvania Coal and Coke Corpora- 
tion was idle Nov. 25 on account of the 
presence of black damp in the workings. 
It is said that every time there is a de- 
cided change in atmospheric conditions 


this gas appears and the miners are un- 
able to werk. 

Connellsville — Central Pennsylvania 
coal and coke companies are severely af- 
fected by the general shortage of labor 
and cars. It is said they could use 2500 
more miners. 

Pittsburgh—Earnings of the Pittsburg 
Coal Co. are steadily increasing and are 
said to be now larger than at any other 
time since the company was organized. 
A shortage of labor and cars is curtail- 
ing the production. 

Greensburg—A coal-mining machine in 
the Crows Nest mine of the Keystone 
Coal & Coke Co. failed to work right re- 
cently and, while the operator was trying 
to adjust it, it reversed, killing him in- 
stantly. 

ANTHRACITE 


Wilkes-Barre—A_ serious cave oc- 
curred in the Marcy vein of No. 2 shaft 
of the Barnum mines of the Pennsyl- 
vania Coal Co., at Duryea, Nov. 25. The 
total number of men injured has reached 
twelve. 








West Virginia 

Charleston—The West Virginia mining 
strike shows signs of settlement. Gov- 
ernor Glasscock is trying to enlist the aid 
of the union miners in making peace and 
dispensing with military protectior. 
Many persons identified with the recent 
disorders are leaving the Cabin Creek 
district, some not taking the trouble to 
go by the railway route. The number of 
military companies on duty has been re- 
duced to four. 

Grafton—District Mine Inspector Vau- 
ghn, of the third district, will hold an 
examination for mine foremen and fire- 
bosses at Clarksburg, Dec. 17 and 18. 
This will be the last examination before 
spring. 

Peoria—A terrific explosion of gas 
caused the death of two miners in Peoria, 
Nov. 22. The explosion was the result 
of entering the mine with a naked light. 
The gas was encountered 60 ft. from the 
entrance. Fire broke out after the ¢- 
plosion. 








‘Tennessee 
Knoxville—Since the Briceville ¢x- 
plosion, in which 84 men lost their lives. 


much attention has been given to :escue 
drill by the operators and miners 0! that 
district. Courses are conducted under 

n the 


supervision of representatives ‘rt 
U. S. Bureau of Mines. 
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Kentucky 


Trosper—Fire at the Bennett Jellico 
Coal Co.’s mine at Trosper, Ky., destroyed 
the drum, and the mine will be closed 
down until repairs can be made. 

McHenry—The coal miners of the 
western Kentucky fields, especially in the 
vicinity of McHenry, have sent to Gov- 
ernor McCreary a remarkable appeal, 
signed by a committee which claims that 
it represents 5000 men. It states that the 
miners have for eighteen months aver- 
aged only twelve days work a month, and 
that their average wage income during 
the past month has been about $10. 

McRoberts—The first shipments of coal 
from the Consolidation Coal Co.’s mines 
at the new town of McRoberts, Ky., on 
the L. & E. extension of the Louisville 
& Nashville in the Harlem field, have 
gone out consigned to the markets of the 
Northwest and the Great Lakes. It is ex- 
pected that 75 to 100 cars a day will be 
handled from this district within a short 
time. 

Lexington—The Kentucky State Geo- 
logical Survey is codperating with the 
U. S. Geological Survey in meeting the 
expenses of the surveys in this state for 
the making of detailed topographical 
maps, and this has recently enabled the 
federal bureau to issue a map of the area 
known as the Nortonville Quadrangle, in- 
cluding some of the richest coal fields 
in the state. 








Ohio. 


East Liverpool—Officials of the Tri- 
State Railway and Electric Co. have 
secured, it is declared, a 90-day option 
on about 2000 acres of valuable coal land 
in and about the vicinity of the Island 
Run mines where are laid the present 
holdings of the company along the Little 
Beaver Creek. It is believed a new 
power plant may be erected. The direct 
object of the visit of Manager Q. R. W. 
Griffin, to New York City, concerned mat- 
ters pertaining to the improvement of the 
operating end of the company’s business 
in East Liverpool and Steubenville power 
plants which have been ordered by the 
Ohio public-service commission. 








Indiana 

Clinton—Crown Hill mine No. 4 is 
practically the only mine in this district 
that is not working full time when cars 
are available. 

At the Deering No. 1 mine, which was 
recently opened, four men have been 
killed by explosions. The mine officials 
attribute this to hasty shooting in small 
space, but the coroner has not announced 
his verdict or finding. 

South Bend—-A large number of coal 
ccalers in South Bend, Mishawaka and 
''khart were recently summoned before 
‘"e grand jury to testify relative to the 


t 


igh price of coal, the difficulties in the 
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way of price reduction and as to the ex- 
istance of a coal combine. No true bills 
were returned against the dealers. 

Linton—A train of 175 railroad cars 
is required to remove one day’s output 
from the five Vandalia mines in Linton. 
For the past several days the output 
from these mines has not run _ below 
7000 tons. 

Jasonville—The coal mine east of the 
city known as the Freeman mine and 
owned by Frank Freeman, has_ been 
leased by Levy Sinders and will be oper- 
ated by the Sinders brothers. The mine 
will be run at its capacity for local trade 
only. 

Illinois 

Lovington—Three dust explosions, all 
of them being in the back part of the 
main south entrance, occurred in the Lov- 
ington coal mine in the afternoon of Nov. 
22. Warnings were quickly given after 
the first explosion and although some of 
the miners were severely burned on their 
faces, arms and hands, all were able to 
reach the top in safety. 

New Haven—An 8-ft. seam of coal has 
been discovered near this city, while 
drilling for oil. The coal was found at a 
depth of 800 ft. and is said to be of fine 
quality. 

Tilden—Wm. Stevenson, president of 
the Bessemer Coal & Mining Co., of St. 
Louis, was caught in a flywheel at the 
Crystal Mine here and crushed so that 
his wounds may prove fatal. Mr. Steven- 
son is a representative from the 44th Dis- 
trict to the Illinois State Legislature. 








Missouri 

A series of tests on Missouri and IIli- 
nois coal, conducted at the engineering 
experiment station of the University of 
Missouri has demonstrated that for heat- 
ing power and service the Missouri coal 
is just as good as that from Illinois. 
Missouri coal, cleaned as is the Illinois 
coal, at the mine, is better than much of 
the Illinois coal. 








Arkansas 

Little Rock—The Little Rock Chamber 
of Commerce has been advised by the 
freight department of the Missouri Pa- 
cific, Iron Mountain, of the decrease 
in coal rates of 25 cents per ton on slack 
from Arkansas mines to Little Rock. This 
reduction is given providing the Chamber 
of Commerce agrees to withdraw its com- 
plaint against the railroad now on the 
docket of the Interstate Commerce Com- 
mission. The Chamber of Commerce has 
agreed to withdraw this complaint and 
the new rate will go into effect at once. 

Galloway—A discovery has been re- 
cently made of a bed of coal 5 ft. thick 
and 500 ft. below the surface. Drilling 
operations for oil on Mark Valentine’s 
plantation were the cause of the dis- 
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covery. Prof. N. F. Drake, state geolo- 
gist, to whom specimens were sent, re- 
ports that the coal is a good bituminous 
coal, with excellent coking qualities. It 
is understood that an investigation will 
be made to ascertain the probable yield 
of the seam. 








Kansas 

Pittsburgh—Pittsburgh is now the 
headquarters of the U. S. mine rescue 
car No. 4, which arrived there Nov. 21. 
This car will in future have charge of the 
southwest division, consisting of Okla- 
homa, Arkansas, Missouri, Kansas and 
part of Illinois. 








Colorado 
Lafayette—The fire in the Simpson 
mine has become such a menace to the 
lives of the miners that the U. S. Bureau 
of Mines has been called upon for assist- 
ance in coping with the danger. The 
rescue car, whose crew has been fight- 
ing the fire in the Smuggler mine at 

Aspen, is now at Lafayette. 








Wyoming 

Rock Springs, Wyo. — Development 
work on the property of the Lion Coal 
Co. is progressing nicely ana it is ex- 
pected that-shipments will commence the 
first week in December. Electricity will 
be employed entirely in the mining and 
handling of the coal and it is anticipated 
an excellent product will be placed on 
the market. 








Foreign News 
CANADA 

Lethbridge, Alta.—The province of Al- 
berta has opened a mine rescue station 
at Lethbridge. The station is fully 
equipped, and W. J. Powell, former U. M. 
W. A., president of District 18, is in 
charge. 

The Rocky Mountain Branch of the 
Canadian Mining Institute met in Leth- 
bridge, Nov. 20 and 21. Several interest- 
ing papers were read and the principal 
mines of the field were visited. 


FRANCE 


Alais—Twenty-four men lost their lives 
kere Nov. 24, when firedamp exploded in 
a coal mine. Fortunately the accident 
occurred between, shifts and only 38 men 
were in the mine at the time. Of these, 
14 were warned by the sudden extinction 
of their lamps and managed to escape. 
A rescue party found 21. 








Recent Coal and Coke Patents 


Hoisting and Conveying Apparatus. 
J. L. Potter, Indianapolis, Ind. 1,042,264, 
Oct. 22, 1912. Filed Mar. 11, 1912. Serial 
No. 682,847. 

Drill Extractor. 
Nev. 1,042,873, Oct. 29, 1912. 
5, 1912. Serial No. 681,753. 


B. F. Betts, Mazuma, 
Filed Mar. 
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Klevator Safety Device. C. S. Morten- 
son, Moline, Ill. 1,042,813, Oct. 29, 1912. 
Filed May 16, 1912. Serial No. 697,817. 

Blast Furnace Coaling Device. F. D. 
Steelton, Penn. 1,042,767, Oct. 
Filed June 15, 1912. Serial No. 


Carney, 
29, 1912. 
703,909. 

Gas Producer. C. A. Kuenzel, assignor 
to Kuenzel Gas Producer & Smelter Con- 


struction Co., a corporation of Wash- 
ington. 1,042,566, Oet. 29, 1912. Filed 
Nov. 29, 1911. Serial No. 663,047. 


Machine for Mining Coal. L. G. Wil- 
Hopkinsville, Ky. 1,043,183, Nov. 
Filed Oct. 28, 1911. Serial No. 


liams, 
5, 1912. 


657,202. 


Method of Operating Gas Producers, 
H. lL. Dougherty, New York City. 1,043,- 
213, Nov. 5, 1912. Filed Apr. 13, 1911. 
Serial No. 620,860. 

Safety Appliance for Pit Cages, Lifts 
and the Like. G. W. Lester, Bangor, 
Eng. 1,043,323, Nov. 5, 1912. Filed July 
13, 1911. Serial No. 638,387. 


Mine Car Brake. D. W. Anderson and 
W. M. Boyce, Clearfield, Penn., and F. W. 
Hollopeter, Glenope, Penn. 1,048,498, Nov. 
5, 1912. Filed Jan. 20, 1912. Serial No. 
672,330. 

Combination Gas 
Michael I. Seanlon, 
1,043,871, Nov. 12, 1912. 
1912. Serial No. 709,549. 


and Coal Grate. 
Cleveland, Ohio. 
Filed July 15, 


Smoke Consuming Furnace. S. O. Berg, 
Chicago, Tl. 1,043,895, “Nov. 12, 1912. 
Filed Mar. 23, 1912. Serial No. 685,675. 








Personals 


E. B. Sutton, engineer in charge of the 
Knoxville mine rescue station, has gone 
to the Coal Creek field to do some special 
work in his department, and to drill the 
miners in mine-rescue tactics. 

W. E. Mathews, of Stonega, Va., gen- 
eral superintendent of the Stonega Coke 
& Coal Co., resigned his positien, ef- 
fective Dec. 1, 1912. His successor has 
not yet been appointed. 

Charles M. Barnett, president, J. L. 
Moon, assistant to president, and F. R. 
Wadleigh, assistant general manager, 
have resigned their positions with the 
Chesapeake & Ohio Coal & Coke Com- 
pany. 








Publications Received 


“The Standard” Concrete Mixer. 
lectin Y 50. 32 pp.; 6x9 in. 

The Standard Seale & Supply Co., Pitts- 
burgh, Penn. Illustrated price list, No. 
A 160. Aug. 1, 1912. 1°78 pp.; 33%x6% in. 

University of Illinois. engineering ex- 
periment station, Urbane. Ill The Cok- 
ing of Coal at low Temperatures, with a 
preliminary study of the byproducts. By 


3ul- 


Ss. W. Parr and C. H. Olin. 
Ss. E. Hendricks Co., Publishers, 74 
Lafavette St.. New York City. “Hen- 


Register of the 
and Sellers.” 


dricks’ Commercial 
United States for Buyers 
1575 pp.: 7%x10% in.: clot. 

The total number of classifications in 
this book is over 50,000, earch represent- 
the dealers or manufacturers of 


ing 


some machine tool, specialty or material 
required in 
electrical, 


mechanical, 
eering and 


architectural, 


and minins engi 
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kindred industries. They are so ar- 
ranged that the book can be used for 
purchasing and mailing purposes. 

This work will be expressed to any 
part of the country for $10. 





Construction News 


Pomeroy, Ohio—The Hocking Valley 
R.R. wiil build a 12-mile extension from 
the east end of Pomeroy to the coal 
fields adjoining. 

Birmingham, Ala.—The North Alabama 
Coal, Iron & R.R. Co. has awarded a con- 
tract for a tipple and slate picker at the 
mines in the city limits and which were 
formerly known as the Hammond mines. 


Elkhorn’ City, Ky.—The Carolina, 
Clinchfield & Ohio R.R. has secured a 


tract of 40 acres near Elkhorn City, on 
its new extension into the Eastern Ken- 
tucky coal region, and will erect large 
yards and shops. 

Kittanning, Penn.—The mines of the 
Providence Coal Co., near Kellys Station, 
will be put in shape for a daily output 
of 1000 tons as soon as extensive im- 
provements are made, including a mod- 
ern tipple and power house. 

Albia, lowa—A motor is being installed 
at the new coal mine near Harvey to 
haul coal from the mine to the railroad 
switch on the Burlington. About 40 men 
are now employed at the mine, and when 
the new machinery has been installed 
60 more will be needed. 

East St. Louis, I1l—The Southern Coal 
& Mining Co., of St. Louis, whose coal 
washer at Lake, Ill, was recently de- 
stroved by fire, have applied to the build- 
ing commissioner for a permit to erecta 
$35,000 «»al washer on the Illinois shore 
of the Mississippi River, near the new 
Municipal Bridge. 

Chehalis, Wash.—The Sheldon Coal Co. 
is commencing work on the concrete 


bases for the understructure of their 
new bunkers. W. F. West, a former St. 
Helena man, who is interested in the 


company, says that if everything goes 
along as nicely as it has been, the first 
coal will be shipped within three weeks. 

Edmonton, Alta.—The St. Albert Col- 
leries, Ltd., a subsidiary of the Canadian 
Coal & Coke Co., will complete its new 
shaft, which is 388 ft. in diameter and 
300 ft. deep, before the close of the year. 
The shaft, built entirely of concrete, is 
said to be the first of its kind in Canada. 
The property has an area of 7 square 
miles, and the plant will cost about 
$750,000. 

Spangler, Penn.—Proposa2ls are asked 
for sinking a two-compartment hoisting 
shaft 12x24 ft. in the clear, a depth of 
about 100 ft., and an airway and manway 
shaft 12x24 ft. in the clear, a depth of 
about 80 ft., both shafts to be reinforced 
concrete from surface down to - te solid 
rock, watls to be 2 ft. in thici. .ess and 
of first-class quality of material and 
workmanship, until Dee. 10, oy the Bru- 
haker Coal Co. 

Lisbon, Ohio- The 





Mullins Coal Co. is 
rapidly equipping an old plant of the 
Quaker Coal €o. near here into one of 
the most uptedate mining plants in east- 
ern Ohio. Improvements are nearing 
completion and the mines will soon be in 
overation. The improvements include a 
large brick boiler and engine house. A 
tipple of the latest type will b> erected 
on a concrete foundation. Doubie tracks 


are being laid to the plant frem the 
main line of the PB. L. E. & W., over 


which the product will be carriea. 
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New Incorporations 


Hawks Nest, Va.—The River Valley © 
liery Co., Hawks Nest, Va., was recent!\ 
incorporated with $25,000 capital stock 
tc develop coal land. 

Grand Rapids, Mich.—The I. C. Ship- 
man Coal Co. has been reorganized froin 
a copartnership to a corporation. [. ©. 
Shipman is president. 

Birmingham, Ala.—The Norton Coi:! 
Mining Co. Capital stock $300,000. To 
acquire by purchase or otherwise cou! 
lands and to improve and develop the 
same. 

Centralia, Wash.—Articles of incor- 
poration have been filed Nov. 11 with the 
Lewis County auditor by the Washing- 
ton Coal Mining Co. Capital stock is 
$30,000. 

Chattanooga, Tenn.—Application for a 
charter has been filed by the Chatta- 
nooga Tron & Coal Corporation. Capital 
stock, $2,500,000—preferred stock, $1,000,- 
000; common stock, $1,500,000. 

Magnolia, Ohio—The Magnolia Coal 
Co., of Magnolia, Ohio, has been incor- 
porated with a capital stock of $5000, 
to mine and deal in coal. The incorpor- 
ators are John H. Rice, John J. Williams, 
Emmet C. Close, D. O. Vankirk and L. H. 
Scheideiger. 

Donwood, W. Va.—Eureka Coal Co., of 
Donwood, W. Va., coal mining, capital 


$100,000. Incorporators are Geo. W. Me- 
Clintic, W. B. Matthews, Lawrence P. 
Williams and R. G. Walsh, of Charles- 
ton, W. Va. and C. D. Hopkins, of 


Athens, Ohio. 

Birmingham, Ala.—W ith a capital stock 
of $60,000 the Kyomie Coal Co. has filed 
articles of incorporation. The officials 
of the concern include W. Perry, presi- 
dent; T. B. Perry, secretary and treas- 
urer. The company will develop coal 
land in Bibbs County. 

Northfork, W. Va.—The Burn Fine Coal 
& Coke Co. has been incorporated at 
Northfork, W. Va., to handle coal and 
mineral lands, by G. C. Wood, J. A. Kelly, 
of Powhatan, W. Va.: A. J. Dalton, Irvin 








Davis and Walter Prockter, of North- 

fork, W. Va. Capital stock, $10,000. 
Beury, W. Va.—J. P. Chapman, of 

Beury, W. Va.: F. W. Chesrown, S. M. 


Dunbar, A. M. Slater and M. T. Kearney, 
of Pittsburgh, Penn., have organized at 


Gauley Bridge, W. Va., the Ajax Coal & 
Oil Co., to engage in the oil and coal 
business. The capital stock will be 
$300,000. 

Connellsville, Penn. — Incorporation 
papers have been granted to the West 
Pennsylvania Coke Co. Capital stock 


The company will enlarge its 
25-oven plant near Hecla, Westmore- 
land County. Holmes Davis is in charge 
of the Mz:ion plant, which has been in 
operation cout five years. 

Crown Hill, W. Va.—The National 
Bituminous Coal & Coke Co. has been 
organized at Crown Hill, W. Va., with an 
authorized capital stock of $2,000,000, to 
mine, manufacture and handle coal a! 
coke. The incorperators were C. 
Leavens, H. Lyon Smith, of Washingto! 
D. C.; Arthur E. Wood, E. W. Alexand«! 
L. M. Bostick, of Charleston, W. Va. 

Birmingham, Ala.—Articles of inc:’- 
poration have been filed by the Tuse:- 


is $50,000. 


lcosa Expert Coal Co. in the probit 
office. The capital stock is only $20)" 
but it is understood that developm: 


along a larger scale will take plac 
the near future. Work has already b 
started and a mine will be in operat’ 
before many months. 
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Altoona, Penn.—Application will soon 
be made for the charter of a corporation 
to be Known as the Pennsylvania South- 
ern Ry. Co., for the purpose of operat- 
ing a standard gage railroad connecting 
the Huntington and Broadtop R.R., at 
Marklesburg and the East Broadtop R.R. 
line near the tunnel. This railroad will 
traverse a country rich with large de- 
posits of coal and fireclay. 





Industrial News 


Mt. Clare, W. Va.—The new coal mine 


recently opened here by Stout & Rey- 
nolds will be operated by the Burrows 
Hill Coal Co. 

Rimersburg, Penn.—East Brady & 


Raridan Coal Co. are preparing to open 
and operate the lower vein of coal at 
their Hardscrabble mine. 

Boston, Mass.—The coal elevator of the 
City Fuel Co.’s plant at Station St., Mt. 
Hope, has been destroyed by fire entail- 
ing a loss of about $3000. 

The properties of the 
Thomas Coal Co., at Morganfield, Ky., 
have been purchased by the Beddall Coal 
Co., which will conduct active operations. 

Carterville, Il.—The Lake Creek coal 
mine, located on the Marion-Johnson City 
branch of the Missouri Pacific, has been 
sold to the Furlough Coal Co. for $150,- 
000. 

Hannastown, Penn.—The Jamison Coal 
& Coke Co. has opened a new tract of 
coal on the west side of its mine at Han- 
nastown. Electric haulage’‘is to be in- 
stalled. 

Washington, D. C.—The U. S. Bureau 
of Standards has placed the legal weight 





Morganfield, Ky. 





of a bushel of coal in Pennsylvania at 
76 1b., and in Ohio and West Virginia 
at 80 Ib. 

Tuscaloosa, Ala.—The Castellano & 


Dean Realty Co., Jacksonville, Fla., will 
develop coal lands near Tuscaloosa, Ala., 
and plans daily capacity of 700 to 1000 
tons of coal. 

Indiana, Penn.—The Savan Coal Co., 
which recently purchased the Lowry coal 
and some adjoining territory near Deck- 
ers Point, have commenced the opening 
of the new mines. 

New Castle, Penn.—Charles Flechinger, 
of East Shenango, Mercer County, has 
sold what is known as the Connor farm 
to Pittsburgh parties, who will develop 
the coal on the place. 

Black Lick, Penn.—The Graff coal 
works, closed for months because of dis- 
agreement on terms of right of way, will 
1eopen soon. The company employs 150 
men, when running full. 

Dayton, Penn.—The Summit Coal Min- 
ing Co. is opening new mines on the 
farm formerly Known as the J. T. Irwin 
farm, and it is rumored that they will 
build about 30 houses for their miners. 


Connellsville, Penn.—Within the 
30 days the Pittsburg-Buffalo Co. has 
paid $70,000 par value of its bonds. On 
Nov. 1, the Four States Coal Co., a sub- 
sidiary concern, paid $100,000 of bonds. 








past 


Greensburg, Penn.—The Keystone Coal 
& Coke Co., of Greensbirg, Penn., con- 
templates reopening the mine near Hun- 
cer station, which has been closed sev- 
‘ral years. Engineers are locating a 


uew pit mouth, tipple and siding. 
Bellefonte, Penn.—Four diamond drills 
ire testing out a large coal field, consist- 
ng of nearly 
option 
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50,000 acres, 
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Marion Center. The tract extends from 
Nashville west two miles below Willet. 

Salem, Ohio—Salem coal mine, located 
on the Y. & O. R.R. near this city, has 
been leased by the Dunn Coal Co. Wm. 
Dunn, manager, under its previous 
owner, will remain in charge. Output 
of the mine is to be gradually increased. 

Honolulu, Hawaii—A rumor that a 
Japanese steamship line is securing op- 
tions on land in Honolulu for the 
erection of a modern coaling plant has 
been reproduced in a government re- 
port, without comment on the part of 
the officials. 

Charleston, W. Va.—H. Lyon Smith, 
secretary and treasurer of the National 
Bituminous Coal & Coke Co., recently 
consummated a deal by which his com- 
pany takes over the holdings of the 
Holley & Stephenson Coal & Coke Co., 
at Elksdale. 

Johnstown, Penn.—The Manor Real 
Estate & Trust Co., a subsidiary of the 
Pennsylvania Co., which recently pur- 
chased a tract of 9000 acres of coal lands 
in Cambria and Indiana Counties has 
closed a deal for an adjoining tract of 
about 1000 acres. 

Wheeling, W. Va.—E. M. Robinson has 
purchased the Clarksburg Northern Ry. 
for himself and several associates. The 
road, as projected, is to be 60 miles in 
length, opening up valuable .coal and 
timber lands from the Ohio River to 
New Martinsville. 

Ebensburg, Penn. The Ebensburg 
Coal Co. has obtained options on about 








3000 acres of coal land north of here, 
and it is expected that a deal will be 


closed for their purchase before Dec. 15, 





The option price is said to be in the 
neighborhood of $85 an acre. 
Connellsville, Penn.—Work of raising 


the Dawson bridge, in order to span the 
tracks of the Pittsburgh & Lake Erie 
R.R., is to be started at once. Improve- 
ments of this company at Dickerson Run 


will include the first concrete and steel 
coaling station on this division. 


Newell, Ohio—Options are now being 
renewed on the coal rights of over 6000 
acres of valuable lands back of this city 
by New York people. B. A. Greer has 
been renewing the options secured sev- 
eral months ago. It is said that a 6-ft. 
bed of coal underlies the entire lease. 

Connellsville, Penn.— Reports have 
been received from Smithfield to the 
effect that negotiations for the purchase 
of the plant of the Pennsylvania Coke 
Co. by the Republic Iron & Steel Co. 
have failed. The Penn works cperate 
80 ovens and have long been established. 


Connelsville, Penn.—The Whitsett coal 


mines on Pittsburgh, McKeesport & 
Youghiogheny R.R., opposite Layton 


Station, have been purchased by Osborne 
& Sager. with mines on Wheeling divi- 
sion of B. & O. R.R. and at West New- 
ton. Two mines and 1000 acres of coal 
land cost about $12,000. 


Washington, Penn.—One of the biggest 
coal deals consummated in this county 
for some time was closed Nov. 30, when 
Virgil McDowell, of Midway, signed an 
agreement to purchase a block of 1400 
acres near Hickory, at $135 an acre. 
This tract is near the operations of the 
Pittsburgh and Atlas Coal companies. 

Johnston, Penn.—The latest transac- 
tion in Somerset County is the leasing of 
5000 acres of coal and timber land in 
Middle Creek and Jefferson Townships 
by capitalists of Uniontown, Rockford 
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is understood that 
mining operations will be commenced 
as soon as the timber has been cleared. 

Dickinson, N. D.—Four miles east of 
here a new mining town has been estab- 
lished and everything will soon be in 
readiness to ship a high grade of lignite 
coal. The seam is 11 ft. thick and is 
supposed to be the same one as is worked 
by the Lehigh miners. Pittsburg has been 
suggested as the name for the new min- 
ing town. 


and Pittsburgh. It 


Connellsville, Penn.—Buying of coal 
land in lower Fayette is unusually active. 
Dower farm, 61 acres, near High House, 
purchased by J. C. Work, W. E. Crowe 


and C. F. Kefover, of Uniontown, for 
$70 per acre. Harry and George Whyel 
bought 32 acres of coal from Walter 


Laughead and Jasper Augustine, Georges 
Township. 
Mahaffey, Penn.—The Clover Run mine 


of the Madeira-Hill Coal Mining Co., 
located near Mahaffey, has resumed 


operations after being idle for a period 
of several months. A force of 200 miners 
will be employed at the operation, which 
has an output of 300 tons daily. Supt. 
W. R. Wilburn says that the output is 
to be doubled within a short time. 

Ebensburg, Penn.—The Ebensburg Coal 
Co. has employed the Fetterman Engi- 
neering Co., of Johnstown, Penn., to sur- 
vey the coal properties optioned by the 
corporation some months ago, and it is 
expected that deals for the field will be 
closed very soon. There are 3000 
acres in the tract, including about 1000 
acres held by J. L. Mitchell for some 
time. 

Boswell, Penn.—Another mine has been 
opened here by the Standard Quema- 
honong Coal Co. This company was 
formed but two years ago, and recently 
the demand for its product has been so 
great that further extension of opera- 
tion has been found necessary. The 
output is now about 350 tons a day, and 
when the new mine is ready this will be 
greatly increased. 

Baltimore, Md.—The Alexander Mil- 
burn Co., manufacturers of various acet- 





ylene apparatus, including mine lamps, 
announce that they have just moved 
their offices and works into new and 


more commodious quarters at No. 1420-26 
West Baltimore St. Less than two years 
ago this company materially enlarged 
their plant, but their rapid development 
and growing requirements recently ren- 
dered further expansion imperative. 


Charleroi, Penn. — Seventy-five acres 
of land lying along the Monongahela 
R.R., between Allicia and Maxwell, above 
Brownsville, became the property last 
week of Luzerne Coal & Coke Co. It is 


the intention of the new owners to be- 
gin immediate preparations for the eree- 
tion of a coke plant to consist of 40 
ovens at the start. J. A. Hillman, Jr., 
of Pittsburgh and Holmes A. Davis, of 
McKeesport, formerly of S. Brownsville, 
are the chief backers of the new com- 
pany. 

Shadyside, Ohio—Geo. M. Jones Co., of 
Toledo, is opening an immense new mine 
a mile and a half south of Shadyside on 
the Ohio side of the river, and when in 
full operation it will employ at least 
300 men. Electricity will be used for 
motive power. The Geo. M. Jones Co. 
Owns a big tract of coal south and west 
of Bellaire, and have several mines in 
Operation now. A third rail has been 
laid over the Ohio & Western to the plant 
and the Pennsylvania will extend their 
switch up to it from the Wegee gravel pit. 
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General Review 


For the first time in many months 
there was evidence of a break in the an- 
thracite market, and quotations on 
premium coal suffered a sharp decline 
at one or two points, notably New York, 
for instance. This followed a report that 
the companies were giving out more coal 
and may also be partly ascribed to the 
mild weather. The situation cannot be 
termed easy, especially at the more re- 
mote points, but the indications are that 
the market will shortly assume the aver- 
age normal winter proportions. 

Small receipts and cold weather are re- 
ducing the stocks of the Eastern bitumi- 
nous consumers, and the trade is on a 
firm basis, but there is an absence of 
snap and quotations remain conservative. 
The curtailment in production over the 
Thanksgiving holidays restricted the ar- 
rivals noticeably. 

In the Pittsburgh district a large pro- 
portion of the business for 1913 was put 
under contract during -the week, at the 
prevailing circular; some large coke con- 
tracts have also been let. The car sup- 
ply, which has been rather poor, will show 
a decided improvement, now that ship- 
ments to the Lakes have been concluded. 
Larger tonnages are being moved in Ohio, 
and the situation in regard to supplies 
is somewhat easier; domestic is holding 
steady, with an increasing demand fol- 
lowing the cold snaps. 

At Hampton Roads the movement on 
contracts continues heavy; no quotations 
are obtainable om smokeless, and the 
high volatiles are bringing record prices. 
In the South the only spot coal avail- 
able is that from mines which have been 
partially closed down and produce an off 
quality. The car shortage at this point 
is becoming worse. 

The Middlewestern market reports the 
heaviest demand for steam coal in the 
history of the trade; 1t is thought the 
situation will be easy, however, if the 
mild weather continues through Decem- 
ber. Cars are still scarce but showing 
some improvement. 


Boston, Mass. 


The colder weather and small receipts 
are reducing the stocks of bituminous. 
There is no effect on prices as yet, but 
if the present status continues through 
December, and there is every likelihood 
it will, there should be some high prices 
late in the month or early in January. 
Already, Pennsylvania coals are begin- 
ning to be shipped here on consignment 
and are being held at prices very nearly 
up to present quotations on the higher 
grades from West Virginia. The textile 
and other manufacturing plants of New 
England are operating on full schedule 
and fuel consumption is understood to 
be well above the normal. 

The loading situation at 
Roads shows no improvement. 


Hampton 
Con- 


‘ tractors who have tonnage waiting for 


Pocahontas and New River to be mined, 
are paying dear for the privilege. The 
market is strong in all directions. Georges 
Creek coals are not to be had except at 
Baltimore, and there is better inquiry for 
the ordinary grades of Clearfield. There 
is a lack of snap, however, and current 
purchases are conservative. 

November receipts of hard coal here 
were extremely light and dealers are cor- 
respondingly disappointed. Even the most 
far-sighted of them are in straits for coal 
for the small deliveries that are the 
rule. They are just able to scrape along 
with what shipments can be had. Lake 
navigation closed Nov. 30, but it is be- 
lieved here that the extra consumption 
in the big cities will at least offset any 
additional supply that might otherwise 
come to this market. 

Current quotations «st wholesale are 
about as follows: 


cargos tae $1.45@1.80 


Clearfields, f.0.b. mine. . 
Clearfields, f.0.b. Philade ‘Iphia Se 2.70@3.05 
Somersets, Cambrias, f.o.b. mine. 1.65@2.00 


Somersets, Cambrias, f.o.b. Philade Iphia 2.90@3.25 
Pocahontas, New Riv er f.o.b. Hampton 

RUE Sco LP net ease An es oe 
Pocahontas, New River on cars Provi- 

dence. : 4.75 
Pocahontas, New River on cars Boston. 4.50@4.75 








New York 


Anthracite—The long-continued tight- 
ness in the hard-coal market experienced 
a decided break during the week, due to 
a combination of weather conditions and 
the giving out of more coal by the com- 
panies. The change has been abrupt and 
decisive, and many dealers are inclined 
to believe that normal winter conditions 
will prevail in this market by the middle 
of the month; this means a_ uniform 


premium of about 50c. per ton on the do- 
mestic grades. The market is governed 
entirely by the weather, which has been 
particularly favorable to the consumers. 
This has resulted in a rather light con- 
sumption to date, and probably accounts, 
in a measure, for the present slump. 

It is rumored that some of the com- 
panies are sending out salesmen to New 
England, which is evidence that they are 
becoming anxious about securing new 
business. Prices experienced a general 
falling off all along the line, and we now 
quote the New York market as follows: 


Upper Ports Lower Ports 


RET. Ae sae ea ase $5.00 $5.00 

DME no vipa eats cei creel oeies 5.25 6.00 @ 6.25 
POND os a sos oe Gre sions pcaracee 5.25 6.50 @ 6.75 
1 ER RIOR ra pers aera 5.50 6.50 @ 6.75 
BOB oer avai og oss cere: groraiee a wes 3.50 3.50 

| eT 2.75 2.10 @ 2.70 
BI S165 2 sa 476) 6b sinieteraele 2.25 1.85 @ 1 95 
OO eae e ere 1.75 1.25 @ 1.70 


Bituminous—There is also an easier 
tone to the soft-coal market at tide, due, 
in all probability, to the weather con- 
ditions. The line trade continues excel- 
lent, but there is not much demand ex- 
cept on contracts. 

It is not believed that the market has 
suffered any reverse during the week, 
although it is being held down by the 
late winter. Heavy tonnages arrived 
during the early part of the week, but 
later the effects of the delay in mining 
over the Thanksgiving holidays were ap- 
parent. This resulted in a hardening of 
the situation during the last of the week. 

We continue last week’s quotations of 
the nominal market, although sales of the 
lower grades were made on a basis of 
10c. below these quotations: 


West Virginia, steam . ‘ wee. $3.20@3.25 
Ordinary grades, Pennsylv ania...... 3.20@3 .25 
Fair grades, Pennsylv BNIB. ..6..+ 2206 3.20@3. 25 
Good grades, Pennsylv ANIA. 0.000600 3.25@3.30 
Best Miller, Pennsylvania........... 3.25@3 30 
Georges Creek..........-..s00- 0-0. 3.50 








Pittsburgh, Penn. 

Bituminous—Coal has been _ selling 
freely under contract in the past week or 
ten days, with the announcement of circu- 
lar prices for the new season. These 
were noted in the last two reports, on the 
basis of $1.30 for mine-run, and repre- 
sented an advance from $1.25, which 
some of the operators had announced a 
few weeks earlier. A number of sales 
have been made for three or four months, 
or for delivery up to Apr. 1, while a 
considerable portion of the annual busi- 
ness, covering the calendar year 1913, 
has been put under contract. In a few 
cases contracts have been written for the 
period up to Apr. 1, 1914, when the pres- 
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en: mining scale expires. Beyond that 
date the operators do not care to contract 
at this time. 

Car supply opens the week fairly well, 
as it usually does, but as Lake ship- 
ments are now over, the supply is ex- 
ected to continue good through the 
week. The labor supply was _ unsatis- 
factory throughout the Lake movement 
period, and has been particularly short in 
the past few weeks. 

No business of any moment has been 
transacted in prompt coal, as with the 
close of the lake season there is no par- 
ticular demand for prompt shipment. 
Regular circular prices, which obtain in 
the case of extended deliveries, remain 
as follows: Slack, 90c.; nut and slack, 
$1.05; nut, $1.25; mine-run, $1.30; 
34-in., $1.40; 1%-in., $1.55, per ton at 
mine, Pittsburgh district. 

Connellsville Coke— Shipments de- 
creased somewhat at the close of last 
week, on account of the usual insufficient 
labor supply Thanksgiving Day and the 
two days following, and this has brought 
an extra demand for prompt coke this 
week, which has served further to stiffen 
the market after the weakness which de- 
veloped ten days or a fortnight ago. The 
prompt market is now firm at S4, at 
which price it is believed the present de- 
mand for prompt can be satisfied. One 
of the largest contracts in the market has 
just been closed, which involves about 
30,000 tons of furnace coke per month, 
and the price is understood to have been 
a shade above $3. Another contract of 
about 8000 tons per month over the year 
has been closed, at about $3.10. It is 
doubtful whether any furnace coke can 
be bought as low as $3 for the year or 
$3.25 for the half year, but on the other 
hand as much as 25c. above these prices 
would hardly have to be paid, unless for 
particularly desirable brands. We quote 
the market as follows: Prompt furnace, 
$4; contract furnace, first half, $3.25a 
3.50; contract furnace, year, $33.25; 
prompt foundry, $4.25@4.50; contract 
foundry, $3.25 3.75. 

Production for the Connellsville region 
is given under “Production and Trans- 
portation Statistics.” 


Philadelphia, Penn. 


Cold weather has brought with it no 
change in the anthracite situation here. 
Stove ceal still continues te be the most 
active in demand, with egg and chestnut 
a little easier. Pea is also becoming a 
rather scarce article, and spot coal is al- 
teady bringing a premium. 

The demand seems to be on the in- 
Crease, but it is not thought, however, that 
there will be any unusual shortage in this 
loca'ity, and orders are being filled fairly 
Prompt. Cars of coal are now unloading 
direct onto carts, and very few of them 
have any coal in stock. The cessation of 
lak navigation on the first of December 
is ©: pected to divert considerable tonnage 
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to the East, which will in a way help 
matters. 

Mining continues at a good rate, in fact, 
more coal is being brought to the surface 
than ever before; operations are only 
hampered by lack of cars, which still con- 
tinue in short supply. The holidays dur- 
ing November, coupled with the short car 
supply, however, is likely to prevent any 
great showing for that month in the way 
of tonnage. 

Bituminous coal, as far as prices are 
concerned, had an upward tendency dur- 
ing the past week. Ten cents and more 
was being asked over prices current dur- 
ing the previous week, and stiffer quota- 
tions are likely to come as the winter pro- 
gresses. 








Baltimore, Md. 


Although the closing of the Lake traffic 
tended to ease the situation up somewhat 
the early part of the week, the market 
became exceptionally firm during the last 
half, and the trade reported higher prices 
than have been received at any time 
since the present activity set in. The 
past three days all low-grade coal has 
brought from $1.65 to $1.70 at the mines, 
which is the highest level reached for 
months. This was due to the Thanks- 
giving holiday, which really extended un- 
til Saturday. Practically all of the men 
remained away from the mines on Fri- 
day and Saturday. 

The movement from the Somerset and 
West Virginia fields to tidewater was 
satisfactory, notwithstanding the cold 
spell, which was followed by snow in 
some sections. Local operators are still 
crying for more cars, although the sita- 
tion has shown a marked improvement 
in these parts. Shippers on the Western 
Maryland are faring pretty well, and the 
Baltimore & Ohio is receiving back many 
of its own cars which have been held 
for weeks on foreign lines; at one time 
this latter road had over 40,000 cars on 
other lines. It was also one of the first 
roads to report to the commission named 
by the American Railway Association 
to handle the car shortage. This com- 
plaint was against the Wheeling & Lake 
Erie and it is believed it will result ad- 
vantageously to the B. & O. 

The anthracite market continues strong 
and there is also a good demand for 
coke. 

Coal, destined for Algiers, was loaded 
on the steamer “Broderic” at the Port 
Covington piers of the Western Mary- 
land Railway during the week; this is the 
first consignment to that point since 
the piers were built. The J. K. Dem- 
mick Co., of Philadelphia, made the ship- 
ment and the cargo totaled 4500 tons. 


Buffalo, N. Y. 


The bituminous-coal market is strong, 
in spite of the predictions that prices 
will soon go off materially; the reason 
for holding them up is probably due to 
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the fact that cars are so scarce. If they 
should suddenly become plenty, there 
would soon be a surplus in consumers’ 
hands, but at present the output is not 
enough to afferd more than is needed 
from week to week. The car supply is 
as short as ever, and reports come in 
from all directions that the miners are 
also idle a great deal. 

The real strength of the bituminous 
market is, of course, due to the consump- 
tion, which is as large as ever and prom- 
ises to continue. It is agreed that busi- 
ness is too active to last very long, but 
it is hoped that it may slack back to 
the normal gradually and not produce 
any difficulty. If there is to be any re- 
duction in price on account of the clos- 
ing of the Lakes it has not appeared yet. 
There is considerable demand on the 
part of consumers for contracts, some. 
times for 12 months. 

Quotations are still on the basis cf 
$3.20 for Pittsburgh lump, $3.10 for 
three-quarter, $3 for mine-run, with slack 
so scarce that a fixed price is not com- 
mon. Coke continues as scarce as usual, 
on the basis of $6.50 for 72-hour Con- 
nellsville foundry. 

There is a slight reduction in the 
premium on independent anthracite and 
it is expected that, with the closing of 
the Lakes early in December, there will 
be a supply sufficient to cut it out en- 
tirely. The premium is not now above 
$2 a ton. 

The shipment of anthracite by Lake 
for the week was 144,000 tons and for 
November, 614,830 tons, which brings the 
season total to 3,838,485 tons, or only 
about 40,000 tons less than for last sea- 
son to December. As only 38,500 tons 
was shipped last December, the two totals 
are bound to be about the same. 


Columbus, Ohio 


Coal trade throughout the state shows 
an improvement over last week. Larger 
tonnages are being moved by operators 
and there is some relief in the car situa- 
tion. Most all of the mines in the state 
are working better and as this is the last 
week of navigation it is expected that 
operators and jobbers will be able to 
gain some headway with their shipments. 
Cold weather, which set in the middle 
of the week, has caused a decided gain 
and prices are in favor of the operating 
companies. 

Domestic trade is holding up steadily 
with the cold snaps increasing the de- 
mand. Dealers are optimistic with regard 
to cars and this has caused considerable 
delay in deliveries. Refusal to accept 
consignments in hoppers has worked a 
great hardship upon the trade. However, 
these delays and requirements are help- 
ing to give steam-coal delivery the pref- 





erence. 
Steam business at this time is one of 

the strong features of the market and 

manufacturers and mills are still de- 
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manding large shipments. Efforts are 
being made by many steam users to lay 
in stocks in anticipation of continued ex- 
tensive activity during the winter months. 
Quotations in Ohio fields are: 


Hock- Pitts- Pome- Kana- 
ing burgh roy wha 
2.00 2.35 82.25 


1.80 $1.60 2.00 


a ere 
a, 1.50 2.00 
Mine-run... . 1.50 1.50 1.75 1.75 
Nut, pea and s slack... 1.00 1.25 1.10 
Coarse slack......... 0.90 1.25 1.00 1.00 








ess Roads, 
While coal has been much in demand 
‘ this month it appears that the dumping 
at Hampton Roads when the official fig- 
ures are known, will show that November 
has been the poorest month during 1912. 
A fair estimate is about 700,000 tons. 
Heavy dumping has been done the past 
few days, but the poor showing earlier 
in the month could not be overcome in 
the short time. 

No quotation can be obtained on smoke- 
less coal; offers of from $3.25 to $4.25 
are rumored, but no sales heard of. High- 
volatile coal is being sold at astonishing 
high prices and is practically the only 
available steam coal now on the mar- 
ket. The good weather prevailing dur- 
ing the month has been a timely relief 
to the overburdened shippers. Should a 
severe spell of weather suddenly sweep 
over the East and South, operators could 
not begin to meet the resulting demand 
for coal. There being only a light ton- 
nage to move, vessels are not in demand 
and rates are easy. 





Birmingham, Ala. 

The spot coal now being offered is usu- 
ally from mines which have been partial- 
ly closed down during the summer and 
fall, and, as a rule, the quality is below 
the average. The consumers, however, 
are gladly taking any surplus fue! offered 
and are paying exhorbitant prices. 

Practically all of the coal salesmen 
have been called in by their respective 
companies, owing to the fact that all 
available coal can easily be disposed of 
by letter. It is believed this condition 
will continue until well after the holidays. 

The car shortage takes a more seri- 
ous aspect from day to day. One of the 
largest railroads in the district, which has 
so far been the only one to supplv the 
mines on its lines, is now falling down in 
this respect. 

The blast furnaces and coke manufac- 
turers are beginning to lay in stocks of 
coal to tide them over the holidays, and 
this is naturally lessening shipments to 
miscellaneous steam consumers, most of 
whom have small stocks on hand. 








Knoxville, Tenn. 
Despite an unusually mild November, 
except for the last week, there was no 
slackening up of the demand for do- 
mestic coal, while steam is firm. If there 
had been severe weather in November, it 
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is probable that prices would have gone 
soaring. As it is, with normal December 
weather, quotations will undoubtedly be 
satisfactory to the operators. 

Railroads promise no relief from the 
car shortage before the first of the year. 
The activity of all furnaces and industrial 
plants has absorbed coking coal which 
has heretofore been thrown on the com- 
mercial market. Furnaces are now quot- 
ing prices on delivery and making con- 
tracts for the last quarter of 1913, so it 
is certain that the commercial market 
will be free of any surplus from mines 
whose product goes to the coke ovens. 

It appears that operators in the Ken- 
tucky-Tennessee field should fare quite 
well through this season. Considerable 
tonnage is going from this field to the 
Northwest, relieving the Southern mar- 
ket and strengthening prices there. 





Indianapolis, Ind. 

The Thanksgiving holiday was the chief 
disturbing factor in the coal industry 
this week. There has been a moderate 
improvement in the car situation and 
many mines have been able to get in 
practically full time. 

Some consumers, on account of the 
scare, bought more heavily than usual 
in an effort to stock up for the winter, 
so that the volume of business was not 
reduced as much as would appear. Like- 
wise, retailers have been as _ insistent 
iest they be caught short later on. The 
car shortage has interfered with the ef- 
fort to stock up while the weather was 
mild and operators and retailers say that 
little headway has been made toward 
getting prepared for winter weather. If 
December turns out mild the strain may 
be relieved, and there may be some eas- 
ing of prices when the new year opens. 

The following prices, f.o.b. mines, are 
quoted: 


DN ION os oso Speco ne? Geese $1.25 
NOS..5 Bn 6 MINE=TUN. 4.0.0 655 86 oS ie kc ee 15 
No 4 ao MAMA RPE soe sys eee datecu es Ss 50 
Nut, -2,, LOND are fea hle Sacer eee fe 60 
Eeg.. Pe etans Sasa 60 
Domestic lump 23-in. See eee 85 


Domestic lump > and 6-in. 
Screenings, No. 4 
Screenings No. 5 and 6. heen 
Washed coal, Nos. Mand 2. 
Brazil block. . 


Prices f.o.b. adits are 50c. higher 
than above. 


There is more trouble with moving cars 
at terminals than elsewhere, the terminal 
points being congested. The railroads, 
too, are holding many cars for their own 
coal supply. 








Detroit, Mich. 


* Bituminous—Coal men of Detroit claim 
they are facing a shortage that will tie 
up many important industries during the 
caming season, if the relief that was 
looked forward to is not found immedi- 
ately. It was stated sometime ago that a 


coal shortage on bituminous was not to 
be feared, but conditions at the present 
time are taking on a more serious aspect. 
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Several of the local railroads are 
bargoed and will not accept coal fr. 
each other, nor can it be transferred 
reconsignment for consumers out in :j.. 
state. The coal roads of the South «:: 
keeping very close tab on their equi . 
ment and since the embargo has beer 
raised are only sending cars in limi(ca 
numbers. 

The following prices prevail today: 


: Poca- Jack- 

W.Va. hon- Hock- son 

Splint Gas tas ing Hill 

Domestic ne * = $2.75 $2.10 $2.75 

ieg. ; 2.75 2.00 2.75 
4 lump... Bisa sat 7 30 $1.50 1.65 
Mine-run ran ie wets Lge 1.25 1.78 1.95 
Slack............ 1.00 1.00 1.50 1.00 


Anthracite—Very limited shipments of 
hard coal are reaching Detroit, but the 
price has dropped from $1.75 to $1.50 
above the circular. Premiums have been 
so great that large consumers are re- 
fusing to pay the exorbitant price. 

Coke—Manufacturers have raised the 
price of coke 25c. per ton above the circu- 
lar. This was done because of the un- 
usually heavy demand for coke as fuel. 
All sizes are now being quoted $5 f.0o.b. 
Detroit for gas house and $5.25 for Semet 
Solvay. 





Chicago 

Chicago dealers report the heaviest de- 
mand for steam coal in the history of the 
trade here. While a softening in prices 
has been noted here and there, the gen- 
eral tone of the market continues strong. 

There has been no change in the Hock- 
ing Valley field. Cars are scarce and in- 
dustries located nearer the mines are 
taking all the coal that remains after the 
lake trade has been satisfied. The Chi- 
cago & Eastern Illinois road is supplying 
an increased percentage of cars and the 
management of the Burlington announces 
that it is able to comply with all reasona- 
ble demands for coal transportation. 

The market for coke remains very firm. 
The hard cokes are almost impossible to 
obtain and the ovens are sold up on the 
domestic cokes so that deliveries will not 
be completed on current orders for about 
two months. 

Prevailing prices at Chicago are: . 


Sulli- ei . West 
van Co. field Clinton Va. 
4-in. lump...... $2.87 . 

Domestic lump. $2.57 $2.72 eae 
Seine 2.87 _ $3.59 
Steam lump... . y 2.27 pie 
Mine-run....... 2.07@2.17 2. 02 3.99 

Screenings....... 1.62@1.67 1. 5261. 57 1.52 
Coke—Prices asked for coke are: Con- 


nellsville, $6.75@7; Wise County, $6.75 
7; byproduct, egg and stove, $5.75716: 
byproduct, nut, $5.75@6; gas house, >. 





Minneapolis—St. Paul 


The coal trade in this territory is in 
a rather unsettled state at the present 
time. The continued stretch of mild 
weather has had the effect of causing 
much uneasiness in all branches, ond the 
wide fluctuation in prices during t’— past 
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week is laid to this cause. Retailers in 
the Northwest are stocked to the limit; 
jn many cases coal is piled on the bare 
ground, and everyone seeming to be wait- 
ing for a cold spell to come. 

Some wholesalers and jobbers are get- 
ting restless and unless some winter 
weather comes soon it is evident that 
prices will not be maintained as they 
have been during the past two months. 

Generous shipments of steam coal 
from Illinois have been coming in, owing 
to a better supply of cars at the mines; 
arriving just at a time when the demand 
is at a low ebb, these have had a ten- 
dency to make prices waver. Domestic 
sizes are coming through from the East 
on Pocahontas and Splint coals and they 
will be placed to a large extent as a sub- 
stitute for anthracite. 

The anthracite situation at the head of 
the Lakes remains as before and not 
much reiief is promised. The trade in 
general has come to the conclusion that 
they are not going to receive any more 
hard coal and are depending on sub- 
stitutes. At the docks it is reported that 
the tonnage of all coal unloaded is far 
greater for November, 1912, than for 
the corresponding month last year. Every 
effort is being made to bring all the coal 
possible to the docks before navigation 
closes. 








Ogden, Utah 


Conditions throughout the Intermoun- 
tain territory remain about the same with 
probably a slight decrease in tempera- 
ture. The mines, while still somewhat 
behind on lump shipments, have prac- 
tically filled all their nut orders and are 
out stimulating the demand for this grade 
of coal. The continuous operation of the 
mines has supplied sufficient slack coal 
to the trade and there are indications of 
a surplus. 

The mild weather during the fall has 
been ideal for both the operator and 
dealer, but now that the mines have 
caught up to a marked degree, some cold 
weather would be welcomed. 

Quotations are as follows, f.o.b. mines: 





Wyoming Utah 

Lin papas $2.75 $2.75 

Nut... poncencs Were cide 2.25 2.25 

CTS 11 ia EN 1.85 1.85 

1 a ea ; 1.00 1.25 
St. Louis, Mo. 


There isn’t much change in the St. 
Louis market. The latter part of last 
Month it broke for a day or two, but 
it is about normal again, with no in- 
dicotions that it will get any better until: 
after the holidays. The only thing start- 
line about the situation this week is that 
ant racite has been coming in too fast, 
esp hapiesid grate and egg. Orders for 
the « sizes had been carceled long ago, 
Co: having been substituted, so that 


the is anthracite under demurrage on 
ne: vy all roads entering. 


nightly report of the 
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There is very little demand in a do- 
mestic way, and the only thing that is 
keeping the market up is the steam busi- 
ness. The Illinois Central is running 
their mines about two days a week on 
account of a car shortage, while the 
Iron Mountain and ’Frisco are averaging 
three and four days a week. 

The domestic coke market is commenc- 
ing to ease tip on account of the move- 
ment of anthracite. 

The prevailing prices are: 

Franklin County and Carterville 


6-in. lump..... . ree $1.70@1.85 
pO RSS RT eeeerere eer cr ania 1.70@1.85 
No. P nué.......... ee ree 1 50@1 .60 
Screenings... er teeeeeees  0.75@0.85 
Mine-run .......... Baa ae ante eee 1.20@1.30 
No. 1 washed...... eee ee 1.90@2.00 
OED OO ar a 1.50@1.60 
Oe ren 1.2F@1.35 
No. 4 washed . are ee 1.10@1.15 


No. 5 washed...... a 
Big Muddy 


bree es 0.65@0.75 


Dumip and 698. 6... cee ses $2.25 
Trenton 

Bump and eg@.... .. 666.056. 66+ $2.40 
Mount Olive 

CRN ace crite wea ecas ne aides es $1.65@1.75 

Boji | Si) a ae areee tiaras crtaratrear 1.40@1.50 
Staunton 

SoU OI oa 2 acene ee Pees sion 1.35 
Standard 

Grits NANG oe Series tee ils sends $1.25@1.30 

2-in. lump....... acai, aero. eee 1.05@1.15 

Screenings........ ery aaah 0.45@0. 50 

Mine-run........... Lae 0.95@1.00 





Portland, Ore. 


Market conditions here are unchanged 
and values are the same as during the 
past several weeks. The weather is cool 
but not cold, and the demand for fuel is, 
therefore, barely normal for this time of 
the year. The car shortage is still caus- 
ing more or less treuble to dealers, who 
are unable to fill orders as promptly as 
desirable. No reports of any coal coming 
here from Australia this season have been 
received yet, and it is understood that 
none will come. 








Production and Transportation 


Statistics 
BALTIMORE & OHIO R.R. 

The following is a comparative state- 
ment of fuel movement over the B. & O. 
R.R. and affiliated lines for September 
and October, 1911-12, in short tons: 





October September 
1911 1912 1911 1912 
Coal....<5: 2,801,933 2,902,965 2 614, 201 2,784,230 
Coke...... 338,133 433,547 341,350 386,335 
Total.. 3,140,066 3,336,512 2,955,551 3,170,565 


CONNELLSVILLE COKE 
The Courier reports production in the 
Connellsville region as follows: 


Production Week Ending . 








Nov. 16 Nov. 23 Nov. 30 
Connellsville......... 218,628 221,343 218,546 
Lower Connellsville... 181,990 183,309 = 181,564 
Total..ccccccesecs 400618 104,652 400,111 
Shipments To Cars Cars Cars 
Pittsburgh.......... 4,059 4,126 2,863 
West of Pittsburgh... 6,728 6,989 8,003 
East of Region....... 1,010 880 998 
SRGHAE oesce ess 11,797 11,995 11,864 


THE CAR SITUATION 


For the first time in 16 weeks the fort- 
American Railway 
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Association, as made up on Nov. 21, failed 
to show an increase in the demand for 
freight cars. The net shortage in the 
two weeks beginning with Nov. 8 re- 
mained almost stationary, although there 
was a very slight indication of an easier 
tendency in the demand for equipment. 

The following table shows the surplus 
and shortages of cars on 183 roads on 
Nov. 21: 





Net 

Surplus Short Surplus 

RMR tae ws Nicwe worees 4,542 43,007 *38,465 

WENN noe feiss kat cores 1,577 4,794 *3,217 

Coal, gond. and d hopper. 6,167 18,172 *12,005 

Other kinds........... 10,077 = 7,502 2,575 

ROHMN es Se5 kc cxa cus 22,363 73,475 *51,112 
*Shortage. 

On the corresponding date last year 


the net surplus of idle cars was 23,110. 
Two years ago it was 43,066, in 1900, 
12,032, and in 1908, 123,619. 

NorFOLK & WESTERN Ry. 


The following is a comparative state- 
ment of the coal and coke shipments 
over the lines of the N. & W. Ry. for the 
month of October of the current year, 
and the first 10 months of the years 
1911-12, in short tons: 

Ten Months 





Destination October 1911 1912 
Coal 
Tidewater,foreign. 80,812 806,893 1,175,341 
— coast- 

wise........... 316,891 2,486,951 3,08. ~y 591 
Domestic. rasa ara’ 1,542,069 12,506,216 14,787,932 
Coke 
Tidewater,foreign. ...... 61,665 52,762 
Domestic........ 131,007 —- 1,199,646 =: 11,145,181 

Total ..2,070,779 17,061,371 20,246,807 








Foreign Markets 
GREAT BRITAIN 


Nov. 22—Chartering is active, and with 
tonnage in plentiful.supply at the various 
docks, strong conditions are tn evidence 
in all branches of the steam-coal trade. 
For next months loading, such quota- 
tions as can be obtained are 6c. to 12c. 
above the level of current business. 
Prices are approximately as follows: 

Best Welsh steams....... ; iy «aeons 


Best seconds....... 4. 
Seconds..... mere 3.90 

Rest dry coals... .. ? 4.08 

Best Monmouthshires........ 3.78 
Seconds... ; . 3.66 

Best Cardiff smails. 2.64@2.70 
Seconds. . eek Ae ERS Staten Sate ae 2.58 


The prices for Cardiff coals are to b. Cardiff, Pe- 
narth, or Barry, while those for Monmouthshire 
descriptions are f.o.b. Newport; both exclusive of 
wharfage, and for cash in thirty days, less 23%. 


AUSTRIA 
The foliowing is. a comparative state- 
ment of the coal production in Austria 
for the first nine months of this vear and 
last: 


1911 1912 
7 ee 10,775,397 11,656,476 
Briquettes pity ; 105,397 120,855 
R Goke.....:. , re et 1,716,143 
Lignite.... ; .18,710,953 19,490,252 
Lignite Brique ttes.. : 148,982 75,253 


BELGIUM 
The following is a comparative state- 
ment of fuel imports and exports in Bel- 
gium for the first nine months of the 
years 1911-12, in tons: 


Imports Exports 
1912 1911 1912 1911 
3" | re 5,954,300 5,419,700 3,741,000 3, 899,300 
Coke......... 691,900 ‘489, 000 738,500 755,800 
Briquettes. 334,700 282,000 482,600 377, ‘000 
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Financial Department 


Annual Reports, Notes and Comments on the Various Coal Securitics 











The Reading Co. 


The following is a summary of the 
annual report of this company for the 
fiscal year ended June 30, 1912, issued 
under date of Oct. 14, 1912: 


The gross receipts of the Railway Com- 
pany decreased $92,239.02. The operating 
expenses increased $841,036.00. 

The gross receipts of the Coal & Iron 
Company inereased $1,343,522.34 during 
the past fiscal year as compared with the 
previous fiscal year and the expenses in- 
creased $639,928.35, a net increase of $703,- 
593.99. 

The gross receipts of Reading Company 
decreased $592,778.76. There was an in- 
erease of $705,788.84 in fixed charges and 
taxes, showing a deerease in surplus as 
compared with the previous fiscal year of 
$1,306,811.35. 

The inerease in the fixed charges and 
taxes of Reading Company resulted, with 
respect to the fixed charges, almost en- 
tirely from the fact that General Mort- 
wage bonds of Reading Company were is- 
sued on June 1, 1911 to take up the Consoli- 
dated Mortgage bonds of the old Phila- 
delphia & Reading Railroad Co. which 
matured on that date. The interest upon 
the Consolidated Mortgage bonds had 
previously been paid by the Philadelphia 
& Reading Ry Co. andy consequently, the 
fixed charges of the Philadelphia & Read- 
ing Railway Company during the past 
fiscal year were reduced by the amount 
of that interest, and the fixed charges of 
Reading Company were increased by the 
amount of the interest upon the General 
Morigage bonds that were issued to take 
up the Consolidated Mortgage bonds. 

The total surplus for the year was $32,- 
834,300.90, an inerease of $547,211.73 over 
the year previous. On this surplus the 
directors took the following action: 

On the First Preferred Stoek a quarterly 
dividend of one per cent was deelared, 
payable Sept. 12, 1912, and the sum of 
$840,000 was set apart to make provision 
for further quarterly dividends upon that 
stoek as follows: One per cent. payable 
Dee. 12, 1912; one per cent. payable Mareh 
13,1913; one per cent. payable Junel2, 1913. 

As to the Second Preferred stock, a 
quarterly dividend of one per cent.was 
deciared, payable July 11, 1912, and the 
sum of $1,260,000 was set apart to make 
provision for the following additional 
quarterly dividends upon that stock: 
One per eent. payable Oct. 10, 1912; one per 
cent. payable Jan. 9, 1913; one per cent. 
payable Apr. 10, 1913. 

On the Common Stock, a quarterly di- 
vidend of one and one-half per cent, was 
declared, payable Aug. 8, 1912. 








The Consolidation Coal Co. 


This company was incorporated in 
Maryland in 1860. In 1911 it mined 
8,231,903 tons of coal, including that pro- 
duced by its subsidiaries. Company 
owns $1,500,000 stock of the Cumberland 
& Pennsylvania R.R., and has guaran- 
teed $1,000,000 of its bonds. Early in 


1909 it acquired all the minority stocks 


“merset Coal 


of the Fairmount Coal Co. (which was 
later merged in January, 1911), the Sum- 
Co., Clarksburg Fuel Co., 
and the Pittsburg & Fairmount Fuel Co. 
thus uniting under one ownership 196,754 
acres of land in Maryland, West Virginia, 
Kentucky and Pennsylvania. 

The company also owns the majority 
of stock of the Northwestern Fuel Co., 
which concern has large docks at Wash- 
burn, Green Bay and Superior, and yards 
at St. Paul and Minneapolis. In 1903 it 
took over $501,100 of the $1,000,000 stock 
of the Metropolitan Coal Co. (Boston). 
In 1910 it acquired about 100,000 acres in 
southeastern Kentucky, now commonly 
called the Elkhorn field. 

In 1909 the total authorized issue was 
increased to $20,000,000, $6,150,000 being 
issued as a 60% stock dividend and 
$2,626,000 sold at par. On Dec. 12, 1910, 
stockholders voted to increase the au- 
thorized stock from $20,000,000 (of which 
$19,026,000 were outstanding) to $25,- 
000,000. The $974,000 unissued old stock 
and the $600,000 new stock both entitled 
to dividends, declared after Jan. 31, 1911, 
and the remaining $4,400,000 new stock 
(used to pay for new coal lands pur- 
chased November, 1910), entitled to divi- 
dends declared after July 31, 1912, were 
offered stockholders at par in December, 
1910. 

The first and refunding mortage 5% 
bonds are a first hien on 196,754 acres of 
eoal land or rights (including the 100,- 
000 acres purchased November, i910), and 
a general lien subject to about $11,000,000 
prior bond on the remaining property, 
about 111,404 acres, and on other tangible 
assets, including mining plants, tugs, 
barges, coal cars, securities, ete., aggre- 
gating $21,469,075. Sinking funds pro- 
vision is as follows: 2c. per ton mined in 
the first 5 years, then 3c. for 15 years, 
4c. for 10 years and 5c. for the remaining 


10 years. A depreciation charge of 2%c. 
per ton is also charged against: opera- 
tion. 


The annual report for 1911 shows gross 
earnings to be $11,420,694, and the net 
$2,963,845. Fixed charges were $1,580,010, 
Jeaving a balance for dividends of $1,- 
883,835. Dividends declared amounted to 
$1,201,513, leaving a balanee surplus of 
$182,322. 


During the 





Coal & Iron Co. 
strike period in May of this year the 
gross earnings of this company were 
only $755,242, showing a decline of $201,- 
472, which, after expenses, left a deficit 
of $303,381 for the month. The same 
month last year showed net earnings of 
$40,169. 

New 


Reading 


Co.—Interests asso- 
present management 
have taken at par the entire present 
issue of $600,000, two years 6% notes. 
With the money derived from the sales 
of these, the company will take care of 
all bills payable which, according to the 
testimony at the time of the receiver- 
ship proceedings, amounted to about 
$180,000. The interest which was due on 
July 1, on the $2,500,000 collateral trust 
5% bonds amounting to $62,500, will also 
be paid. 


River Coal 
ciated with the 


Coal Securities 


The following table gives the range of 
various active coal-securities and divi- 


dends paid during the week ending 
Nov. 30: 
Stocks 

Company High Low Last 
American €oal Products.. 94 94 94 
American Coal Prod. Pref. 111 111 111 
Col. Fuel & Iron......... 36 34} 352 
Consolidation Coal ef Md. 1033 1033 1034 
Island Creek Coal Pref... 88 874 88 
Lehigh Valley Coal Sales.. 235 240 240 
Pittepure Coal. .......... 23} 223 23} 
Pittsburg Coal Pref....... 93 913 93 
PONG CLOCK... < 56 os600 sees 29 264 273 
(A een 1721 1703 171} 
Reading Ist. Pref........ 904 89 893 
Reading 2nd. Pref........ 943 933 943 
Virginia Iron ©. & C..... 653 65 653 
Bonds Closing Weeks Range 

Company Bid Asked or Last Sale 


Colo. F.& I. gen.sfgés... 96 97 97 97. 

Colo. F. & I. gen. 6s.... 1073 1973 June '12 
Col. Ind. 1st & coll. 5s. gu. 83 Sale 82} 84: 
Cons. Ind. Coal Me. 1st 5s. June ’11 


s 
_ 
Ss 
Ca 

ie 


Cons. Coal Ist and ref. 5s. .... 94 93 Oct. ’12 
Gr. Riv. Coal & C. Ist g 6s. *94 ... 102% Apr. ’06 
K.& H.C. & Co. 1lstsfg5s. 973 Sale 973 98 
Pocah. Con. Coll. Ist.sf5s. 88 Sale 88 88 
St.L.Rky. Mt.& Pac. 1st5s. 794 82 81 Nev. ‘12 
Tenn. Coal gen. 5s....... 1013 1023 1013 101% 
Birm. Div. Ist consol. 6s. 102 103} 102} Nov. ’12 
Tenn. Div. Ist g 6s..... 102 102% 102} Oct. ’12 
Cah. C. M. Co. 1st g 6s. 1033 T10 110 Jan.’09 
Utah Fuel Ist g 5s....... welareP CRANGNS. terest ae 
Victor Fuel Ist sf 5s..... ..-. 85 852 Oct.'12 
Va. I. Coai & Coke Ist g 5s. 97 973 97} 97} 


*No price Saturday; latest bid and asked. 

Delaware & Hudson Co. — Regular 
quarterly of 214%, payable Dec. 20, to 
holders of record Nov. 27. 

Delaware, Lackawanna & Western— 
Extra dividend of 10%, payable Dec. 20, 
to holders of record Dec. 9. 

American Coal Products Co.—Regular 
quarterly on the common of 134%, paya- 
ble Dec. 31, to holders of record Dec. 23. 


Maryland-Georges Creek Coal Co.— 


This company is placing $600,000 (closed) 
first mortgage, 6 per cent. sinking fund 
gold bonds dated Sept. 2, 1912, and due 
Sept. 1, 1932, but subject to call on and 
after Sept. 1, 1913, at $105 and interest. 

New Mexico-Colorado Coal & Mining 
Co.—This company was incorporated in 
New Mexico on July 1, 1911, as a reor- 
ganization and consolidation of the 
Yankee Fuel Co.; Santa Fé, Raton & 
Eastern R.R.; Santa Fé, Raton & Des 
Moines; Santa Fé, Liberal & Englewood 
R.R.; Raton Water Works Co., ete., and 
has taken over practically all of the 
stocks and bonds of the allied companivs 
named. 

Jefferson & Clearfield Coal & Iron Co. 
—The sinking fund on the 5 per cent. 
bond of this company issued in 1896 is 
3c. for each ton of coal mined, the pay- 
ment to be not less than $50,000 per an- 
num. In July, 1910, the company file 2 
mortgage for $2,500,000 covering about 
16,000 acres of land in Indiana County, 
Penn., of which $1,500,000 was issued. 
Earnings of the company for the y:ir 
ending June 30, 1912, were: Gross, $2,12',- 
023; net, $333,970; interest on taxes, « 
$286,021; preferred dividends, $75,103 
balance, $27,051. 
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